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ABSTRACT 
 
 This paper studies the correlations between the equity markets of emerging economies, 
with a particular focus in the Latin American region. In particular, it offers a cross-regional 
comparison of the correlations and trends of correlations between the equity markets of the 
emerging countries in the Latin America, Asia, Europe, Africa and Middle East regions. Using 
correlation matrices, this paper shows that even though correlations within equity markets of 
emerging economies in Latin America are higher than those in Asia, Europe, Africa and the Middle 
East, these correlations are not increasing as fast as those in other regions. This paper also shows 
evidence of blocks of correlations in Africa and the Middle East, where equity markets are highly 
correlated within blocks, and negatively correlated with equities outside each block. Lastly, the 
paper finds evidence of a possible positive relationship between a region’s correlations with the 
United States and local correlations within the region.  
Keywords: emerging economies, equity markets, correlations, Latin America 
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INTRODUCTION 
 
 This paper examines equity market comovements in emerging market regions, a topic that 
has gained significant importance in the past few years in the field of international finance due to 
the development of financial markets and the lift of capital controls. In particular, this paper 
analyzes the cross-regional differences between correlations in different emerging market regions. 
In my proposed study, I hope to understand, not only what the differences in comovements are 
across regions, but also the economic mechanisms that drive these differences. In particular, I 
expect to answer the question: Are comovements in Latin American emerging equity markets 
significantly higher than comovements in other emerging regions? Can correlations with the U.S. 
equity markets explain some of these differences? 
 The paper first explains in some detail the issues and phenomena that researchers in the 
field of international finance have given the most attention to with regards to emerging economies. 
It then goes into explaining what my research question and hypothesis are, and the audience I 
expect to reach with the paper. I then go into discussing four potential methods of conducting the 
study, and the data that might be needed for each of these methods. Based on my examination of 
the potential methods, I choose one that I find most appropriate for my analysis, correlation 
matrices, and conduct the analysis based on this approach. I then discuss my results and my most 
important findings. In particular, I reach four key conclusions that I wish to highlight. First, equity 
markets in emerging markets are, in general, highly correlated within regions, and in the past five 
years, correlations within equity markets in Latin America have shown to be the highest. Second, 
in Africa and the Middle East there is evidence of a formation of two “correlation blocks,” in which 
correlations are high within each block but negative with equities outside of it. Third, the rise in 
correlations does not seem to follow a significant trend in the last five years, due to the high 
 6 
 
volatility, not only of returns, but also of correlations. However, within regions, Asian correlations 
seem to be increasing at a faster rate than those of Latin America and Europe, the Middle East and 
Africa. Fourth, there is evidence of a possible positive relationship between the increase in regional 
correlations and the correlations of the region’s indices with the index of the United States. After 
commenting on my results, I consider the limitations of my study and discuss the further research 
that could be conducted regarding this topic.  
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LITERATURE REVIEW 
 
 In the past few years, investors looking to diversify their portfolios have given increased 
attention to equity markets in emerging economies. This is mainly due to the increased ease of 
investing abroad, and the discounts at which these markets are trading. Nonetheless, emerging 
markets have shown to behave notably different than regional markets. Therefore, in the past two 
decades, a significant portion of the research being conducted in the field of international finance 
has focused on investigating the behavior of emerging equity markets; in particular, the 
alternatives, opportunities, and risks that investors must evaluate when considering to invest 
abroad1. The analyses have mainly focused on market integration, financial crises, asset 
management, and financial development. 
 Researchers and investors have devoted considerable attention to the phenomenon of bond 
and equity market comovements across and within geographical regions. Interestingly, analyses 
have shown heterogeneity across regions in the speed of increase of the comovements, and in the 
economic mechanisms that drive them. Further investigation has revealed that comovements 
within Eastern European and within Asian emerging markets have increased at double the rate 
than those within Latin American emerging markets2. Nonetheless, these findings seem to be 
highly debated within the field of international finance. With my paper, I seek to explore the 
possible driving economic mechanisms of these comovements and the consequences that this 
difference may have on how Latin American investments are perceived.  
 Cross-country correlations within and between emerging market regions have increased 
notably since the 1990s. For example, correlations between emerging equity markets have 
 
1
 Kearney, Colm. “Emerging markets research: Trends, issues and future directions.” Emerging Markets Review 13, 
no. 2 (2012): 159-183. https://doi.org/10.1016/j.ememar.2012.01.003 
2 Eiling, E, and Gerard, B. “Emerging equity market comovements: trends and macroeconomic fundamentals.” 
Review of finance 19, no. 4 (2015): 1543–1585 
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increased up to a recent 0.8 from a 0.1 in the early 1990s. Furthermore, correlations between 
emerging and developed bond and equity markets also reveal upward trends, especially during 
economic downturns3. The mechanisms through which these comovements have increased so 
rapidly are generally market liberalization, equity market openness, and market development. 
Nonetheless, it seems like other factors, such as trade openness, financial crises, and capital 
controls exert a significant influence as well. The literature on this subject has focused on testing 
potential economic channels through which correlations increase by measuring the effect of each 
channel through regression frameworks4. In general, most determine that financial market 
integration is one of the most important determinants of the increases in comovements across 
emerging market regions.  
 A question that has raised interest in the field is whether the phenomenon of increased 
correlations across markets in emerging economies affects international investors positively or 
negatively. On one hand, some argue that due to market liberalization, equity markets in emerging 
economies are growing and thus becoming more attractive. Investing in emerging markets has also 
become increasingly easy; the decreased capital controls and regulations have led to a reduction 
of the indirect costs that may arise when investing abroad. On the other hand, others argue that 
increased market integration reduces the diversification gains from investing internationally, 
which is what investors generally aim for when looking for investment opportunities abroad5. This 
 
3 Hamann, A., Irina Bunda, and Subir Lall. IMF Working Paper: Correlations in Emerging Market Bonds - The Role 
of Local and Global Factors, (USA: INTERNATIONAL MONETARY FUND, 2010). 
https://doi.org/10.5089/9781451961775.001 
4 Eiling, E, and Gerard, B. “Emerging equity market comovements: trends and macroeconomic fundamentals.” 
Review of finance 19, no. 4 (2015): 1543–1585 
5
 Mellado, Cristhian and Escobari, Diego. “Virtual integration of financial markets: a dynamic correlation analysis of 
the creation of the Latin American Integrated Market.” Applied Economics 47, no. 19, (2015): 1956-1971. 
10.1080/00036846.2014.1002892 
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issue becomes particularly important during a financial crisis, as correlations tend to increase more 
than usual during periods of economic downturn.  
 During the 2007-2008 United States financial crisis, equity markets in emerging economies 
were put under a lot of pressure. In particular, countries in the Middle East and North Africa 
Region were severely affected by the recession, and it is generally believed that regional and intra-
regional financial linkages between emerging economies and developed countries explained part 
of it6. However, there is debate among academics and investors around this hypothesis. Even 
though in most cases, correlations across equity markets do increase during financial crisis when 
markets are integrated, there is lack of evidence for financial contagion in some countries, during 
and after an economic recession. For example, Jorge Uribe (2011) showed through a novel 
methodology of asymptotic dependence coefficients that financial contagion did not occur in 
Colombia after the 2007 United States financial crisis7. A possible explanation for the low 
contagion can be the low correlations within and across equity markets, which may be a 
consequence of a lower quantity of capital controls being lifted, and less development in equity 
markets8. Nonetheless, there is little research conducted on the reasons for the lower contagion 
occurring in Latin America compared to equity markets in other emerging economies. This 
difference raises several important question: Are Latin American emerging economies an 
exception to what is occurring in emerging equity markets? Are markets in Latin America in fact 
 
6
 Neaime, Simon. “The global financial crisis, financial linkages and correlations in returns and volatilities in 
emerging MENA stock markets.” Emerging Markets Review 13, no. 2 (2012): 268-282. 
https://doi.org/10.1016/j.ememar.2012.01.006 
7
 Uribe Gil, Jorge Mario. “Financial Contagion: A Methodology for its Evaluation using Asymptotic Dependence 
Coefficients.” Lecturas de economía, no. 75 (2011): 29–57 
8 Eiling, E, and Gerard, B. “Emerging equity market comovements: trends and macroeconomic fundamentals.” 
Review of finance 19, no. 4 (2015): 1543–1585 
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less integrated? What has slowed down the development of equity markets in a region that seems 
to be growing so fast? 
 The present literature on equity markets in Latin America has not arrived at a consensus 
around the level of market integration and the rate at which correlations between emerging markets 
in the region are increasing. Some studies find that Latin American equity markets are not 
integrating as fast as those in other regions, while several others have find evidence of fast-growing 
equity markets that are integrating in countries where capital controls are being lifted. For example, 
it is widely accepted that the integration of the stock exchanges of Chile, Colombia, and Peru into 
the Latin American Integrated Market (MILA) in 2011 increased the level of dynamic correlations 
of the stock markets in each of these countries9. Moreover, studies looking at vector 
autoregressions of the short-run dynamics between five major stock markets in Latin America 
(Argentina, Brazil, Chile, Colombia, and Mexico) also reveal interactions that show comovements 
across the various markets10. Other studies, focused on understanding linkages between financial 
markets in the United States and the largest Latin American economies have found that for stock 
markets, emerging economies have shown increased sensitivity to shocks in the United States, 
while bond markets have shown a weakening trend of linkages with U.S. corporate bonds11. Lastly, 
linkages of markets within several emerging economies have also been found to be fully 
integrated12. 
 
9 Mellado, Cristhian and Escobari, Diego. “Virtual integration of financial markets: a dynamic correlation analysis 
of the creation of the Latin American Integrated Market.” Applied Economics 47, no. 19, (2015): 1956-1971. 
10.1080/00036846.2014.1002892 
10 Christofi, A, and Pericli, A. “Correlation in price changes and volatility of major Latin American stock markets.” 
Journal of Multinational Financial Management 9, no. 1 (1999):  79-93. https://doi.org/10.1016/S1042-
444X(98)00047-4. 
11
 Ganguly, Srideep., Roberto Benelli, and Srideep Ganguly. “Financial Linkages Between the U.S. and Latin 
Amercia: Evidence From Daily Data.” Washington, D.C.: International Monetary Fund, 2007. 
12  Gutiérrez, Luis and Otero, Jesus. “Testing for stock market integration in a developing economy: 
Colombia.” Applied Financial Economics Letters 3, no. 4 (2007): 231-236.  10.1080/17446540600993860 
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 Recent research conducted in the field of international finance has given notable attention 
to studying emerging economies and the dynamics between them. Nonetheless, there seems to be 
a debate on how these economies are behaving. In particular, for emerging markets in Latin 
America, there seems to be a lack of understanding of the levels of comovements among equity 
markets and the channels through which comovements are increasing. Moreover, there is more 
room for analysis on the consequences that these comovements may have on how international 
investors perceive investment opportunities in the region. The purpose of my paper is to further 
understand some of these issues, and to attempt to answer my research questions that currently do 
not seem to have a concrete answer.  
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RESEARCH QUESTION AND HYPOTHESIS 
 
Research Question 
 
 A significant portion of the research in the field of international finance in emerging 
markets has been conducted around equity market comovements in Latin America. There has been 
an important focus on measuring risk and returns of internationally-diversified portfolios, and the 
benefits and costs of doing so. However, as previously mentioned, despite the increased interest in 
this subject, there does not seem to be a consensus around the rate at which correlations are 
increasing in this region compared to others and the economic mechanisms that drive those 
comovements. Therefore, with this paper, my aim is to answer the question: Are comovements in 
Latin American emerging equity markets significantly higher than comovements in other emerging 
regions? Can correlations with the U.S. equity markets explain some of these differences? 
Hypothesis 
 
 Based on my current research, and the data I have access to, my hypothesis is that equity 
market comovements are in fact higher in Latin America that they are in other emerging market 
regions, such as Eastern Europe and Asia. Some of the main reasons that drive these differences 
may include higher market openness and liberalization, trade openness, high correlation with the 
U.S. equity market, political uncertainty, lowered capital controls, lowered restrictions and 
regulations to international investors, and higher equity market development. Among these 
reasons, my hypothesis is that higher correlations between equity markets in Latin American 
emerging economies compared to other regions, can be partly explained by higher correlations 
between the region’s equity markets and the United States’ equity market.  Based on research 
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papers such as “Emerging equity market comovements: trends and macroeconomic fundamentals” 
written by Esther Eiling and Bruno Gerard13 and “Correlation in price changes and volatility of 
major Latin American stock markets” written by Andreas Christofi and Andreas Pericli14, I have 
gathered more understanding on how equity market comovements have taken place in the past, 
how they are expected to occur in the near future, and the main reasons for changes in the rate of 
comovements over the past few years.  
Audience  
 
 With the increased attention given to investments abroad, and in particular, to investments 
in emerging economies, there has been more research conducted on diversifying portfolios by 
investing in Latin American countries. Nonetheless, due to the increased correlation of emerging 
markets in the region, there is a concern on whether these comovements are making Latin 
American investments less attractive. Moreover, given the lack of consensus on the degree of 
comovements in this region, investing in emerging countries has become somewhat uncertain. 
Markets are integrating, there is increased market openness and liberalization, and certain 
restrictions are being lifted, which all seem to be positive phenomena at first sight.  Nonetheless, 
some of these elements may have the effect of increasing correlations within the region and with 
developed economies in other regions, which ultimately may decrease the demand coming from 
international investors. Furthermore, the reasons for which correlations are decreasing at a lower 
rate than in other regions are highly debatable. Although many of the above reasons are usually 
listed as having some effect in the increased correlations, there is no certainty of what economic 
 
13 Eiling, E, and Gerard, B. “Emerging equity market comovements: trends and macroeconomic fundamentals.” 
Review of finance 19, no. 4 (2015): 1543–1585 
14 Christofi, A, and Pericli, A. “Correlation in price changes and volatility of major Latin American stock markets.” 
Journal of Multinational Financial Management 9, no. 1 (1999):  79-93. https://doi.org/10.1016/S1042-
444X(98)00047-4 
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mechanisms are actually driving these differences and no certainty of what implications that can 
have in how people think about investments in emerging countries. Based on these points, I believe 
that the potential audience of my research paper include (1) international investors looking to 
diversify their portfolios in Latin America and those seeking to understand the costs and benefits 
of doing so, and (2) academics who are studying emerging markets and are interested in 
investigating cross-country and cross-region differences in equity markets. I wish to add to the 
present literature of emerging economies, a unique perspective on what are the cross-region 
differences in comovements, where these differences come from, and what are the implications of 
these differences. In order for this paper to be effective, the type of arguments that I should use 
include the analysis of data that proves (or disproves) my hypothesis, an analysis of past papers, 
use of past research that is widely accepted, and a possible explanation of the difference in the 
results obtained compared to other papers. I consider that after doing research on these topics for 
a year and after acquiring expertise in the area, I am well-positioned to present my own argument 
and conduct my own analysis of correlations that will add to the present literature on Latin 
American emerging equity markets.  
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METHODOLOGY AND DATA 
 
Based on the research I have conducted on previous studies that seem to analyze the cross-
correlations of equity markets in emerging countries, there are four methods that have caught my 
attention and that I have analyzed in order to determine which one is more appropriate for the 
purpose of my study. 
Methodology 
 
Vector Autoregressions 
 
 The first potential method involves estimating the joint distribution of stock returns as a 
vector autoregression (VAR), which is a flexible method for the analysis of linear 
multidependencies across time series. In the paper mentioned above, Correlation in price changes 
and volatility of major Latin American stock markets15 the VAR method is used to investigate the 
dynamics between the stock markets of Argentina, Brazil, Chile, Colombia and Mexico. In 
particular, the paper uses a multivariate VAR-EGARCH model using the logarithmic returns of a 
country 𝑖. In the model, the conditional mean of a country’s return is given by the past returns of 
other countries, and its own, and it is measured as 
𝜇𝑖,𝑡 = 𝛽𝑖,0 + 𝛽𝑖,𝑐𝐶𝑡 + ∑ ∑ 𝛽𝑖,𝑗,(𝑘)𝑅𝑖,𝑡−𝑘 + 𝜖𝑖,𝑡
2
𝑘=1
5
𝑗=1    (1) 
for 𝑖, 𝑗 = 1, 2, 3, 4, 5, where 1=Argentina, 2=Brazil, 3=Chile, 4=Colombia and 5=Mexico. 
 Here, 𝜇𝑖,𝑡 is the conditional mean, 𝑅𝑖,𝑡 is the logarithmic return for country 𝑖 at a time 𝑡, 
𝐶𝑡 is a dummy variable and 𝛽𝑖,𝑗 is the degree of mean spillover effects across countries. For 
 
15 Christofi, A, and Pericli, A. “Correlation in price changes and volatility of major Latin American stock markets.” 
Journal of Multinational Financial Management 9, no. 1 (1999):  79-93. https://doi.org/10.1016/S1042-
444X(98)00047-4 
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example, a significant coefficient 𝛽𝑖,𝑗 would mean that returns in country 𝑗 lead to returns in market 
𝑖, and therefore, returns in country 𝑗 could predict returns in country 𝑖16.  
 The VAR model describes the evolution of a set of variables as a linear function of their 
past values. VAR models are considered to be a great alternative to estimate economic 
relationships, which seems to be useful for my purposes. Moreover, the software used in the VAR 
method is R; which I already know how to use. This model could be useful to understand the 
relationship between returns across countries. However, Christofi and Pericli do not develop a 
model to measure the economic variables, or the factors, that drive the differences in comovements 
across regions.  
Asymptotic Dependence Coefficients 
 
 The second method that I considered to use in my analysis is a new methodology based on 
asymptotic dependence coefficients that has been characterized as being more robust than the 
methods using Pearson coefficients and auto regressions. Asymptotic dependence coefficients are 
measures of external dependence that quantify the dependence in upper and lower tails of a 
bivariate distribution. This model is useful for my purpose, since it allows me to measure the 
interdependence and external dependence for Latin American emerging equity markets, which 
would in turn, help me understand the dynamics of the comovements of stock markets in Latin 
America. The paper “Financial Contagion: A Methodology for its Evaluation using Asymptotic 
Dependence Coefficients”17 written by Jorge Mario Uribe uses asymptotic dependence coefficients 
to measure the impact of financial contagion in Colombia.  
 
16 Christofi, A, and Pericli, A. “Correlation in price changes and volatility of major Latin American stock markets.” 
Journal of Multinational Financial Management 9, no. 1 (1999):  79-93. https://doi.org/10.1016/S1042-
444X(98)00047-4 
17 Uribe Gil, Jorge Mario. “Financial Contagion: A Methodology for its Evaluation using Asymptotic Dependence 
Coefficients.” Lecturas de economía, no. 75 (2011): 29–57 
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Eiling and Gerard Correlations Method  
 
 The third method I considered is a correlations method proposed by Eiling and Gerard in 
Emerging Equity Market Comovements: Trends and Macroeconomic Fundamentals. Their method 
provides a measure of average cross-country correlations within a region, with a main focus on 
time variation in average comovements between and across regions18. Their method makes two 
important assumptions that should be pointed out. First, Eiling and Gerard assume that markets 
are partially segmented, therefore, equity market returns in a country 𝑖 in a region 𝑎 are affected 
by both, a global and a local factor. Their second assumption is that all countries within the same 
region 𝑎 have the same exposure to both global and local factors. They further assume that 
idiosyncratic returns in a country have the same variance for all countries in the same region. 
 Under those assumptions, equity returns are measured as  
?̃?𝑖,𝑡 = 𝐸𝑡−1(?̃?𝑎,𝑡) + 𝛽𝑎,𝑡?̃?𝑡 + 𝛾𝑎,𝑡?̃?𝑎,𝑡 + 𝜀?̃?,𝑡,    (2) 
where 𝛽𝑎,𝑡 and 𝛾𝑎,𝑡 are the exposures to global ?̃?𝑡 and local ?̃?𝑎,𝑡 factors, respectively, and  𝜀?̃?,𝑡 is 
country-specific idiosyncratic return. The return variance of a country 𝑖 in a region 𝑎 is then broken 
down into a systematic variance due to a global factor, systematic variance due to a local factor, 
and country-specific residual variance. Return variance is thus given by   
𝜎2𝑎,𝑡 = 𝛽
2
𝑎,𝑡
𝜎2𝑊,𝑡+ 𝛾
2
𝑎,𝑡𝜎
2
𝐿𝑎,𝑡 + 𝜎
2
𝜀𝑎,𝑡.    (3) 
 Cross-country correlations within a region are therefore equal to  
𝜌𝑎,𝑡 =
𝛽2𝑎,𝑡𝜎
2
𝑊,𝑡+ 𝛾
2
𝑎,𝑡𝜎
2
𝐿𝑎,𝑡
𝛽2𝑎,𝑡𝜎
2
𝑊,𝑡+ 𝛾2𝑎,𝑡𝜎
2
𝐿𝑎,𝑡+𝜎
2
𝜀𝑎,𝑡
= 1 −
𝜎2𝜀𝑎,𝑡
𝜎2𝑎,𝑡
 (4) 
for all all 𝑖, 𝑗 ∈ 𝑎 such that 𝑖 ≠ 𝑗.  
 
18
 Eiling, E, and Gerard, B. “Emerging equity market comovements: trends and macroeconomic fundamentals.” 
Review of finance 19, no. 4 (2015): 1543–1585 
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 Eiling and Gerard’s method also provides a way to analyze the economic variables that 
drive market comovements in each region. The economic variables they measure are: trade 
openness, market liberalization, equity market openness, financial market development, industry 
mix, economic growth, and business cycle. Trade openness is measured as the ratio of imports plus 
exports over nominal GDP. Market liberalization is measured as the percentage of markets that is 
officially liberalized in a given year. For equity openness, they use the ratio of the market 
capitalization of a country’s investable index over the market capitalization of its global index. 
They use equity market capitalization over GDP to measure financial market development. 
Industry mix is measured through a misalignment to global industry mix using the sum of squared 
differences between the local and the global industry weights. Economic growth is measured using 
real GDP per capita growth. Lastly, they measure business cycle through the world dividend 
yield19. 
 Using the economic variables described above, Eiling and Gerard develop a time series 
regression for every region given by  
 𝑌𝑎,𝑡 = 𝐶𝑎 + 𝛾′𝑎𝜒𝑎,𝑡 +  𝜀𝑎,𝑡    (5) 
where 𝑌𝑎,𝑡 is the measure of correlation for a region 𝑎, and 𝜒𝑎,𝑡 is the measure of each of the 
economic variables.  
  
Correlation Matrices 
 The fourth method I considered for my analysis of comovements of equity markets in 
emerging regions was the use of correlation matrices. Correlation matrices are a common method 
 
19 Eiling, E, and Gerard, B. “Emerging equity market comovements: trends and macroeconomic fundamentals.” 
Review of finance 19, no. 4 (2015): 1543–1585 
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used to analyze scenarios involving complex interactions between variables and they are useful in 
extracting information from time series of measured data. Moreover, correlation matrices are also 
commonly used with the purpose of reducing noise in financial time series. For instance, Wilcox 
and Gebbie in An analysis of cross-correlations in an emerging market construct correlation 
matrices from ten years of data of stocks on the Johannesburg stock exchange (JSE)20. They first 
find the change in asset prices through the formula:  
𝑟𝑖(𝑡) = ln 𝑆𝑖(𝑡 + ∆𝑡) − ln 𝑆𝑖(𝑡).               (6) 
 The cross-correlation matrix, assuming that there are no non-zero price fluctuations and no 
missing data, is given by  
𝐶𝑖𝑗 =
〈𝑟𝑖𝑟𝑗〉 − 〈𝑟𝑖〉〈𝑟𝑗〉
𝜎𝑖𝜎𝑗
                        (7)              
where 〈… 〉 is the average of 𝑟𝑖(𝑡) over the selected period and σ𝑖
2: 〈r𝑖
2〉 − 〈𝑟𝑖〉
2 is the variance of 
the price changes of stock or index 𝑖. Furthermore, when there is missing data, Wilcox and Gebbie 
calculate pairwise measured-data-cross-correlations using the pairwise deletion method. Here, 
correlations are computed for subseries of 𝑟𝑖 such that there is measured data for both pairs of 
stocks. The formula used for when there is missing data is  
𝜌𝑖𝑗 =  
〈𝜌𝑖𝜌𝑗〉 − 〈𝜌𝑖〉〈𝜌𝑗〉 
𝜎𝑖𝜎𝑗
                   (8) 
where 𝜌𝑖and 𝜌𝑗  denote the subseries of 𝑟𝑖 and 𝑟𝑗 such that there exists data for both. To calculate 
correlation matrices, it is sometimes convenient to set the returns to zero in periods preceding a 
listing of shares with the purpose of avoiding data holes21. Nonetheless, this may lead to a Gaussian 
 
20
 Wilcox, Diane, and Tim Gebbie. "An Analysis of Cross-correlations in an Emerging Market." Physica A: Statistical 
Mechanics and Its Applications 375, no. 2 (2007): 584-98. doi:10.1016/j.physa.2006.10.030. 
21 Wilcox, Diane, and Tim Gebbie. "An Analysis of Cross-correlations in an Emerging Market." Physica A: Statistical 
Mechanics and Its Applications 375, no. 2 (2007): 584-98. doi:10.1016/j.physa.2006.10.030. 
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component to estimated correlations. Therefore, Wilcox and Gebbie use the subseries approach 
described above, based on two main assumptions: (1) if no price exists for a given share at a certain 
point in time, then there exists no measurement, and (2) correlations can only be calculated when 
there are measurements for both stocks on the same day. 
Based on my understanding of the four methods listed above, I believe that the Correlation 
Matrices method is the most likely method to be used in my analysis, given the data that is 
available, the purpose of my paper, and my capabilities. Looking at all the proposed 
methodologies, in particular, in what scenarios they are used, the type of data is needed, and the 
conclusions that can be obtained from each, the Correlation Matrices method seems to be the most 
appropriate. There are several questions that I will address throughout the paper regarding 
methodology: (1) What is the desired length of the financial time series analysis that I will be 
conducting? (2) Is there any way I could alter the model to make it more useful for my purposes? 
(3) How will I treat missing data in my correlation matrices model? 
 
Data 
 
 Based on my proposed idea, the data I needed for my analysis was mostly available and 
easily accessible. Data of country-specific returns in stock markets for most of Latin American 
emerging economies was available through EMIS Professional, the Emerging Markets 
Information Systems database, which is a highly used and reliable source. The database contains 
stock market returns for the past five years for the biggest economies in Latin America: Brazil, 
Chile, Colombia and Mexico, and also for smaller economies such as Ecuador and Peru. Moreover, 
there was data available for emerging economies in other regions such as the Czech Republic, 
Hungary, and Poland, etc. in Eastern Europe and Indonesia, Pakistan, Malaysia, Thailand, etc. in 
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Asia, which will be needed as I am aiming to compare comovements in Latin America to those in 
the other regions. Furthermore, the data in EMIS is broken down into industries, which could allow 
me to conduct a more thorough analysis of the comovements of equity markets in the future by 
looking at whether there are particular industries that are driving the differences in correlations. 
Lastly, using this data, further research could also look at foreign trade data on imports and exports 
to understand the connections between market integration, increased comovements, and increased 
trade liberalization.  
 Returns for global, and regional indices were found in the Morgan Stanley Capital 
International databases. Indices that were of my particular interest included the MSCI Emerging 
Markets Latin America Index22, the MSCI Emerging Markets Asia Index23 and the Emerging 
Markets Europe, Middle East and Africa (EMEA) Index24. Other relevant indices that could allow 
me to compare correlations between developed and emerging countries in future research are the 
MSCI Emerging Markets Index25, which is an index for 24 emerging economies, the MSCI World 
Index26, which is an index for developed economies and the MSCI All Country World Index27 
(ACWI), which is an index that includes all the countries in the MSCI World Index and Emerging 
Markets Index. I have decided to use the MSCI indices because these define emerging economies, 
not based on economic growth, but rather on financial market openness. Since I care more about 
 
22
 "MSCI Emerging Markets Latin America Index (USD)." MSCI. April 30, 2019. Accessed May 1, 2019. 
https://www.msci.com/documents/10199/5b537e9c-ab98-49e4-88b5-bf0aed926b9b. 
23
 "MSCI Emerging Markets Asia Index (USD)." MSCI. April 30, 2019. Accessed May 1, 2019. 
https://www.msci.com/documents/10199/17e9365e-fbf6-407e-9f48-808f7b75a5bf 
24
 "MSCI Emerging Markets EMEA Index (USD)." MSCI. April 30, 2019. Accessed May 1, 2019. 
https://www.msci.com/documents/10199/ef9de7fb-c2bd-43e8-a624-b42a1fe97ed2 
25
 "Featured Index - Emerging Markets." MSCI. Accessed December 18, 2018. https://www.msci.com/emerging-
markets.  
26 
"Featured Index - World." MSCI. Accessed December 18, 2018. https://www.msci.com/world. 
27 
 "ACWI." MSCI. Accessed December 18, 2018. https://www.msci.com/acwi.  
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financial markets, and less about GDP growth, it makes more sense to use, for the purpose of my 
research, the emerging economies that are in the MSCI list. 
Table 1: MSCI Emerging Markets Index 
MSCI Emerging Markets Index 
Emerging Markets 
Americas Europe, Middle East & Africa Asia 
Brazil  
Chile 
Colombia  
Mexico  
Peru 
Czech Republic  
Egypt  
Greece  
Hungary  
Poland  
Qatar  
Russia  
South Africa  
Turkey  
United Arab Emirates 
China 
India  
Indonesia  
Korea 
Malaysia  
Pakistan  
Philippines  
Taiwan  
Thailand 
 
 The data for the different economic variables that can be looked at can be found in a diverse 
set of sources. Trade openness, nominal GDP and exports and imports data are found in the IMF 
databases. The data for market liberalization is available in the official liberalization dates posted 
by Bekaert and Harvey.28 The indices used to calculate and measure equity market openness can 
be found in the Standard and Poor’s Emerging Markets Data Base. The performance of the S&P 
500, which will be used to measure correlations, can be found in Yahoo Finance. These are some 
examples of sources where I can find the data to measure the economic variables at can be looked 
at to further determine other economic variables that affect these correlations. Some other sources 
 
28 
 Bekaert, G. and Harvey, C. “Foreign speculators and emerging equity markets.” Journal of Finance no. 55 
(2000): 565–614. 
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for these variables include, Eurostat, the Organization for Economic Co-Operation and 
Development (OECD), Reuters, and the national departments of statistics for several countries.  
For the purpose of my paper, I will be mostly using the data on Yahoo Finance, as I will focus on 
the correlations between the United States’ equity market and the equity markets in emerging 
regions. Some questions that I will address throughout the paper are: (1) what time frame will be 
used to compare correlations across regions? And (2) what countries do I want to include in my 
analysis (i.e. are there any outliers that I would want to leave out of the analysis, and what is 
considered an emerging economy)? In summary, I have decided to use the data on the performance 
of country indices’ in the past five years. I have chosen this time frame due to the low availability 
of equity market data for emerging economies in past years. Moreover, as previously mentioned, 
I will define emerging economies as those listed in the Morgan Stanley Capital International Index 
(MSCI Index).   
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RESULTS: REGIONAL CORRELATION MATRICES 
 
Data Analysis  
 
 The first part of my analysis consisted in finding cross-country correlations of emerging 
markets within the following regions: Latin America, Europe, Asia, and Africa and the Middle 
East. For the purpose of my analysis, I will use each country’s main index as an indicator of the 
performance of stocks within each country. As discussed previously, the countries that will be 
considered emerging economies in our analysis are those in the list of MSCI Emerging Markets 
Index. For instance, in Latin America, I will look at the correlations between Brazil, Chile, 
Colombia, Mexico and Peru. The data for the index of each country was obtained from the EMIS 
Database. The EMIS Database measures each index in terms of a unit determined by a base year 
in which the performance of the index is set to 1000. For example, the unit in Colombia is set by 
letting the performance of its main index, COLCAP, equal to 1000 in 15Jan2008. In December 
2017, the price of COLCAP was 1,513.65. This value is assuming that January 15, 2008 is the 
starting point, or baseline, and that the performance of the index was 1000 on this date. EMIS 
introduces up-to-date base years periodically in order to keep data current in the particular index.  
 The method used to find the correlation matrices was based on the Correlation Matrices 
method described above in the Methodology section. I calculated the pairwise cross-country 
correlations using Pearson correlations in R. The Pearson correlation coefficient when applied to 
a sample coefficient can be obtained by the following formula  
𝑟𝑥𝑦 =
∑ (𝑥𝑖−?̅?)(𝑦𝑖−?̅?)
𝑛
𝑖=1
√∑ (𝑥𝑖−?̅?)
2𝑛
𝑖−1 √∑ (𝑦𝑖−?̅?)
2𝑛
𝑖−1
          (9) 
where 𝑛 is the sample size, 𝑥𝑖 , 𝑦𝑖 are the individual sample points of the indices and ?̅? and ?̅? are 
the sample mean, or, rearranged  
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𝑟𝑥𝑦 =
∑ 𝑥𝑖𝑦𝑖−𝑛?̅??̅?
𝑛
𝑖=1
√(∑ 𝑥𝑖
2−𝑛?̅?2)√(∑ 𝑦𝑖
2−𝑛?̅?2)
                   (10) 
where 𝑛, 𝑥𝑖, 𝑦𝑖 , ?̅?. ?̅? as described above.  
In order to use such method a few assumptions have been made. First, the variables must 
be continuous, normally distributed, and the data should occur in pairs. Moreover, there should 
not be significant outliers, and linearity should hold29. Even though index prices have a random 
component, plots of the indices show that these assumptions can be made for the purpose of our 
analysis. Lastly, I find p-values for each of the correlation coefficients to determine whether the 
correlations between the pairs of variables are significant. For the purpose of my analysis, I will 
use a significance level of 0.05.  
Results 
Latin America 
 
 I began calculating the correlation matrix looking at data for the past five years (January 
2014 to January 2019) for the emerging countries within Latin America: Brazil, Chile, Colombia, 
Mexico and Peru. There was no data available in EMIS for any country in the months of November 
and December 2018. I used the deletion method and computed the correlation coefficients 
excluding these two months. My main interest is to determine whether these correlations are 
significantly higher than those of other emerging market regions. I used the software application 
R to find the Pearson correlation coefficients for each pair of countries, as outlined above. Using 
those coefficients, I computed an upper triangular matrix showing the relevant correlation 
coefficients, and a full correlogram showing “correlation blocks” within Latin America, which 
allows us to better visualize the strength of the correlations and determine whether there are any 
 
29
 "Pearson Correlation Assumptions." Statistics Solutions. May 13, 2015. Accessed May 06, 2019. 
https://www.statisticssolutions.com/pearson-correlation-assumptions/. 
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groups of countries that have particularly high correlations among them within the region. The 
following exhibits summarize the results:
Exhibit 1: Correlation Matrix Latin 
America (Pearson coefficients)
 
Exhibit 2: Correlation Matrix Latin 
America (with blocks)  
 As can be seen in the exhibits, correlations in Latin America are extremely high overall. In 
this region, the mean of the computed correlation coefficients is 0.66. Some of the highest 
correlations within the region are between Chile and Brazil, with a Pearson correlation coefficient 
of 0.93 and between Peru and Brazil with a coefficient of 0.89. The lowest correlations are between 
Colombia and Mexico, with a Pearson correlation coefficient of 0.03 and Colombia and Chile with 
a coefficient of 0.28. As shown in Exhibit 2 correlations between Colombia and the other countries 
in the region are lower than most of the other pairwise correlations. One potential reason for these 
low correlations is that the Colombian market is increasing the availability of investments in real-
estate or construction companies, which generally have a low correlation with other stocks and 
allow for diversification30.  
 
30
 Portafolio. "Cautela, La Clave Para Las Inversiones Del 2019." Portafolio.co. January 13, 2019. Accessed April 
30, 2019. https://www.portafolio.co/economia/finanzas/cautela-la-clave-para-las-inversiones-del-2019-525168.  
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 Lastly, I computed the p-values for the correlation and based on a significance level of 
0.05, concluded that all the correlation coefficients are significant, with the exception of the 
correlation between Colombia and Mexico. See Appendix I for the detailed p-values.  
Europe 
 I then computed the correlation coefficients for indices in emerging countries in the 
remaining regions, starting with Europe. The countries I included in my analysis in this region 
were Czech Republic, Greece, Hungary, Poland and Russia. I used the data of the past five years 
for my analysis, (between January 2014 and January 2019) and the same method in R to calculate 
the correlation matrices, excluding the periods for which there was no data available. The missing 
data corresponded to the performance of the indices in the following countries: Hungary in January 
2014, Greece in July 2015, all countries in November 2018 and Czech Republic, Poland, Russia, 
and Greece in December 2018. For the data analysis in Europe I also calculated an upper triangular 
matrix showing the relevant Pearson correlation coefficients for emerging countries within the 
region, and a full correlogram to determine whether there is evidence of “correlation blocks” and 
to better visualize the data. The following exhibits summarize the results:
Exhibit 3: Correlation Matrix Europe 
(Pearson coefficients) 
 
Exhibit 4: Correlation Matrix Europe (with 
blocks)  
 As can be seen in the exhibits, even though correlations between the indices of emerging 
economies in Europe are also high, they are lower than those of Latin America. Correlations 
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between the performance indices of the emerging economies in Europe have a mean of 0.51, 
compared to a mean of 0.66 in Latin America. The highest correlations are between Czech 
Republic and Poland, with a Pearson correlation coefficient of 0.73 and Poland and Greece with a 
coefficient of 0.69. Moreover, the lowest positive correlation in the region is between Poland and 
Hungary, with a correlation coefficient of 0.02. To highlight, I find than in Europe, as opposed to 
Latin America, there is evidence of negative correlations. In particular, the Pearson correlation 
coefficient between Hungary and Greece is -0.41. Moreover, I find that, similar to Latin America, 
one country is excluded from the main block of higher correlations in Europe, Hungary. 
Correlations between Hungary’s equity markets and the remaining emerging countries in the 
region are lower, and as in the case of Greece, negative. A potential reason for the low correlations 
between the Hungarian market and other countries is the weight of gold in the Hungarian market31. 
Whenever stocks in other countries are underperforming, many investors may turn to the 
Hungarian market, as the gold holdings can reduce the risk of a portfolio.  
At the end of my analysis, I calculated the p-values for the correlation coefficients and 
based on a significance level of 0.05, concluded that all the correlation coefficients are significant, 
with the exception of the coefficient between Hungary and Poland.  See Appendix II for the 
detailed p-values.  
Asia  
 I then calculated the correlation matrix for the emerging countries in Asia. The countries I 
included in my analysis in this region were China, Indonesia, India, Malaysia, South Korea, 
Pakistan, Philippines, Taiwan, and Thailand. Similar to the analysis in Europe and Latin America, 
 
31
 Holmes, Frank. "Here’s How Hungary Reduced Risk Without Forfeiting Returns." Advisor Perspectives. October 
19, 2018. Accessed April 29, 2019. https://www.advisorperspectives.com/commentaries/2018/10/19/heres-how-
hungary-reduced-risk-without-forfeiting-returns. 
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I used the data of the main indices in each country between January 2014 and January 2019, and I 
excluded the periods for which there was no data available. In this case, these corresponded to the 
performance of Taiwan in January 2014, Philippines in August 2016, Pakistan from December 
2017 to July 2018, and all the countries for November and December 2018. I again calculated an 
upper triangular matrix showing the Pearson correlation coefficients between each pair of 
countries, and a full correlogram to determine whether there is evidence of “correlation blocks.”
Exhibit 5: Matrix Correlations Asia 
(Pearson coefficients) 
 
 
Exhibit 6: Matrix Correlations Asia (with 
blocks)  
 
 As can be seen in the exhibits, correlations between emerging markets in Asia also seem 
to be very high. Even though there is evidence of negative correlations, I find that compared to 
Latin America’s average of 0.66 and Europe’s average of 0.51, correlations in Asia are also 
considerably high, especially within the bigger “block” of countries shown in Exhibit 6. With the 
exception of Malaysia’s correlations, we see that many of the correlation coefficients are higher 
than 0.6. The average for the correlations in this region is 0.57 for all emerging countries, and 0.70 
if Malaysia is excluded. The highest correlations are between Indonesia and Taiwan, with a 
Pearson correlation coefficient of 0.91 and between Indonesia and Thailand, with a coefficient of 
0.89. The lowest correlations are between the market indices of India and Malaysia, with a 
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correlation coefficient of 0.01 and between Philippines and Malaysia, with a correlation coefficient 
of 0.16. Moreover, I find negative correlations between Pakistan and Malaysia and China and 
Malaysia. A potential reason for Malaysia’s lower correlations with the other countries is 
Malaysia’s perceived safety and growth potential, which has drawn huge amounts of foreign 
capital into the Malaysian market. This has made the Malaysian market extremely volatile and 
vulnerable to money leaving, which has not occurred as much in the other countries in the region 
and may be a possible explanation of the low correlations with other countries in the region.  
At the end of the analysis, I calculated the p-values for the correlation coefficients. Using 
a significance level of 0.05, I concluded that most of the correlation coefficients in the region were 
significant. The correlation coefficients that turned out to be non-significant were those between 
the market index of Malaysia and the indices of Indonesia, India, South Korea, Philippines and 
Thailand. See Appendix III for the table of the p-values for this region.  
Africa and Middle East  
 
 Lastly, I calculated the correlation matrices for the market indices of the emerging 
countries in Africa and the Middle East. In particular, I used the data of Turkey, Qatar, United 
Arab Emirates, Egypt, and South Africa between January 2014 and January 2019. For my analysis, 
I only excluded the period of November 2018, in which there was no available data for any of the 
countries. As I did for all the other regions, I built two matrices showing the Pearson correlation 
coefficients. The upper triangular matrix shows the calculated correlations, and the full 
correlogram showing the “correlation blocks.”
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Exhibit 7: Matrix Correlations Africa and 
the Middle East (Pearson coefficients) 
 
Exhibit 8: Matrix Correlations Africa and 
the Middle East (with blocks)  
 
 
 As can be seen in both exhibits, the correlations in Africa and Middle East are strong, but 
as opposed to all the other regions, there is evidence of various high negative correlations,. It can 
be seen that there are high positive correlations between countries such as Turkey and Egypt and 
Turkey and South Africa, where both pairs show a Pearson correlation coefficient of 0.85. 
Nonetheless, I find that there are high negative correlations, such as that between Qatar and South 
Africa, with a Pearson correlation coefficient of -0.67 and Turkey and Qatar with a negative 
coefficient of -0.63. Due to the high negative and positive coefficients, the mean of the correlations 
turns out to be a 0.20. Nonetheless, this number is not as informative, since the high positive 
correlations offset the high negative ones. The correlogram in Exhibit 8 is much more informative, 
showing the interactions between correlations across the “blocks” within the region. As can be 
seen, there are high positive correlations between Turkey, Egypt and South Africa and between 
Qatar and United Arab Emirates. However, the correlations across these two blocks, are not only 
negative, but also significantly high. One possible explanation for the opposing directions of the 
correlations between the two blocks can be that the currencies of both Qatar and United Arab 
Emirates are pegged to the dollar. Therefore, investors planning to invest in stocks in the block of 
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Egypt, South Africa and Turkey may be more subject to currency risk than those planning to invest 
in stocks in the block of Qatar and United Arab Emirates. Moreover, when the U.S. dollar 
strengthens, Egypt, South Africa and Turkey’s currency is negatively impacted, and investors in 
this region are significantly more affected than those investing in Qatar and United Arab Emirates, 
since the currency of the second block of countries strengthens with the dollar.  
 Lastly, I calculated the p-values for the correlation coefficients to determine whether these 
were significant, based on a 0.05 significance level. I concluded from my table of p-values that all 
the correlation coefficients in the region were significant. See Appendix IV for the calculated p-
values for the Africa and Middle East region.  
Discussion 
 The most important findings to highlight from the first part of the analysis is that 
correlations of equity markets in emerging countries in Latin America are in fact significantly high. 
Nonetheless, I find that there is evidence of high correlations within other regions of emerging 
markets as well, especially in Asia and certain blocks of Africa and the Middle East. Even though 
the mean of the correlations within regions is highest in Latin America, if I exclude countries such 
as Malaysia, the average of the correlations in Asia is in fact higher than the average of correlations 
in Latin America. I also find that correlations between equity markets in Europe are low compared 
to other emerging market regions, except when compared to Africa and the Middle East, a region 
that shows evidence of high negative correlations. One of the most surprising findings from the 
first part of my analysis is the formation of the two blocks of correlations in Africa and the Middle 
East. As can be seen from the analysis in the other regions, there is usually an outlier country with 
lower correlations compared to the other countries, but there are no blocks that are as clearly 
defined as in this region.  
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RESULTS: TRENDS IN CORRELATIONS 
 
Data Analysis 
 
 In the second part of my analysis, I wanted to determine whether there were any visible 
trends in the correlations within each region. In order to do this, I looked not only at the trends in 
correlations between the indices of the emerging countries, but also at the correlations between 
each country within a region and the MSCI Emerging Markets Index for that region. For the 
purpose of my analysis and based on the MSCI regions, I focused on analyzing three main regions: 
(1) Latin America, (2) Asia, and (3) Europe, Middle East and Africa (EMEA). As mentioned 
previously, I decided to use the MSCI indices, because they define emerging economies based on 
financial market openness rather than economic growth. Moreover, the countries in these indices 
correspond to the countries in the first part of my analysis, which allows for a more cohesive 
analysis of the correlations in the emerging regions.   
The first relevant index in our analysis of trends in correlations is the MSCI Emerging 
Markets (EM) Latin America Index, composed by the stocks of Brazil, Chile, Colombia, Mexico 
and Peru. The index is designed to measure the performance of 107 large and mid-cap stocks in 
the region, covering around 85% of the free-float market capitalization in each country32. The 
MSCI EM Latin America Index has grown significantly since its inception, and is thus generally 
used as a benchmark of the performance of stocks in the regions and an indicator of market growth 
in Latin America. The composition of the MSCI EM Latin American Index is shown in detail in 
Exhibit 9.  
 
32
 "MSCI Emerging Markets Latin America Index (USD)." MSCI. April 30, 2019. Accessed May 1, 2019. 
https://www.msci.com/documents/10199/5b537e9c-ab98-49e4-88b5-bf0aed926b9b. 
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Exhibit 9: Composition of MSCI EM Latin America Index33 
 
 As can be seen in Exhibit 9, Brazil’s stocks have the highest weight in the index, 
accounting for 61.26% of the index’s composition. Brazil is followed by Mexico’s stocks, which 
account for 22.49% of the index. Conversely, Chile, Colombia and Peru constitute a small portion 
of the MSCI EM Latin America Index, representing only 8.73%, 3.89% and 3.63% of the index’s 
composition, respectively.  
 The second relevant index in our analysis is the MSCI Emerging Markets (EM) Asia Index, 
composed by stocks in the emerging countries of China, India, Indonesia, Malaysia, Pakistan, 
Philippines, South Korea, Taiwan, and Thailand. As with the MSCI EM Latin American Index, 
the MSCI EM Asia Index has become extremely popular as an indicator of market performance 
and growth in the region. The index captures large and mid-cap stocks across the nine countries 
listed above. In particular, it represents 883 constituents in the region, and covers approximately 
 
33
 "MSCI Emerging Markets Latin America Index (USD)." MSCI. April 30, 2019. Accessed May 1, 2019. 
https://www.msci.com/documents/10199/5b537e9c-ab98-49e4-88b5-bf0aed926b9b. 
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85% of the free float-adjusted market capitalization in each country34. See Exhibit 10 for the 
detailed composition of the index.  
Exhibit 10: Composition of the MSCI EM Asia Index35  
 
 As can be seen in Exhibit 10, even though China, South Korea and Taiwan represent a 
large portion of the index, the composition of the MSCI EM Asia Index is more evenly distributed 
across all the countries than the composition of the MSCI EM Latin America Index. For instance, 
I see evidence of more countries with a relatively high weight in the index such as China, South 
Korea, Taiwan and India. Furthermore, even though China, the country with the highest 
representation in the index, accounts for 44.37% of the index, this representation is significantly 
lower than that of Brazil in Latin America of around 61.26%. Similarly, since there are more 
countries in the index, I find that there are other countries that have an extremely low 
representation, such as Thailand, Pakistan, Philippines, Malaysia and Indonesia. 
Lastly, the relevant index for the third region of interest is the MSCI Emerging Markets 
(EM) Europe, Middle East and Africa (EMEA) Index. The countries that are represented in this 
 
34 "MSCI Emerging Markets Asia Index (USD)." MSCI. April 30, 2019. Accessed May 1, 2019. 
https://www.msci.com/documents/10199/17e9365e-fbf6-407e-9f48-808f7b75a5bf 
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 36 
 
index are Czech Republic, Egypt, Greece, Hungary, Poland, Qatar, Russia, South Africa, Turkey 
and United Arab Emirates (UAE). The index represents the relevant investment opportunity in the 
area, and is reviewed quarterly to reflect changes in the equity markets, while limiting index 
turnover. Every six months, the index in rebalanced and the cutoff points for the large, mid, and 
small-cap market capitalizations are revised. The index mostly captures large and mid-cap 
representation across these 10 countries. It has 146 constituents, and as in the case with the 
previous two indices, covers around 85% of the free float-adjusted market capitalization of each 
country36. See Exhibit 11 for the detailed composition of the index.  
Exhibit 11: Composition of the MSCI EM Europe, Middle East and Africa (EMEA) Index37 
 
 As can be seen in Exhibit 11, South Africa and Russia compose a large percentage of the 
index. While South Africa represents a weight 42.64% in the index, Russia represents a weight of 
27.28%. Poland, Qatar, and United Arab Emirates compose a decent portion of the index, each 
representing a weight of 8.22%, 6.7% and 5.22%, respectively. Other countries such as Czech 
Republic, Egypt, Greece, Hungary and Turkey represent a much smaller share of the MSCI EM 
 
36 "MSCI Emerging Markets EMEA Index (USD)." MSCI. April 30, 2019. Accessed May 1, 2019. 
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EMEA Index, representing in total a 9.95% of the index. As in the case with the MSCI EM Asia 
Index, I see that the index for this region is more balanced across countries than the one for Latin 
America. A potential reason could be the presence of more countries with a high market 
capitalization in Asia and the EMEA region compared to Latin America.  
 Using the performance data for these three indices and the country-specific data for every 
country in the three regions, I calculated correlation matrices for the years 2014, 2015, 2016, 2017 
and 2018. Besides from calculating the correlations between each pair of countries for every year, 
to determine whether there were any notable trends in the past five years, I computed the 
correlation between each country and the MSCI EM Index for that region over the same period. 
The following results will focus on those correlations with the index of each region, as I have 
already discussed many of the most important findings regarding pairwise correlations in the 
section above.  
Lastly, for the second part of my analysis, I also attempt to determine whether there are 
other variables that could explain the high or low correlations and the trends in these comovements. 
In particular, I look at the correlations between the United States index and the index of each region 
and country to understand whether there seem to be any patterns that show evidence of some 
relationship between the correlations within emerging countries and the correlations between these 
countries and the United States. I decided to use the S&P 500 Index as an indicator of the 
performance in the United States, as opposed to the MSCI USA Index. Initially, I considered using 
the MSCI USA Index for consistency of my analysis, as I have been using the MSCI indices for 
all the other regions: Latin America, Asia, and Europe, Middle East and Africa. Nonetheless, the 
S&P 500 Index is a more popular indicator of the performance of the stocks in the United States. 
Since it is widely followed by investors, as opposed to the MSCI USA Index, it will be more 
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relevant for my analysis, as this is an indicator of what international investors base their decisions 
on.  
 
Results 
 
Latin America  
 
  I began my analysis by looking at the Latin American region, which is the one I am mostly 
interested in.  Something to keep in mind throughout the analysis is the weight of each country in 
the index, since one may expect a higher correlation between the index and those countries that 
have a higher representation in the index. As mentioned previously, Brazil and Mexico represent 
a large portion of the index, while Chile, Colombia and Peru represent a much smaller segment. It 
is likely that the correlations in this analysis will be overestimated, given that each country is 
represented in the index itself. Nonetheless, since I am interested in the trends, rather than the 
correlations themselves, I should get an accurate description of how these have changed over the 
years, even if they are somewhat overestimated.  
Before calculating any correlations, I found it useful to plot the relationship between each 
of the countries and the MSCI Emerging Markets Latin America Index to visualize the 
relationships between these and determine whether there were any visible patterns to highlight. 
For these plots, I decided to use the entire five-year period rather than the yearly correlations, since 
I wanted to look at the trends in the past five years. Below find the plots of the data points of each 
country in the region, Brazil, Chile, Colombia, Mexico and Peru versus the MSCI EM Latin 
America Index. 
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Exhibit 12: Brazil vs. MSCI EM Latin 
American Index   
 
Exhibit 14: Colombia vs. MSCI EM Latin 
America Index 
 
Exhibit 16: Chile vs. MSCI EM Latin 
America Index  
 
Exhibit 13: Mexico vs. MSCI Latin 
America Index 
 
Exhibit 15: Peru vs. MSCI Latin America 
Index 
 
 
 
 
 
As can be seen in the graphs above, I find that there seems to be a strong positive 
relationship between Colombia and the MSCI EM Latin America Index, and Peru and the MSCI 
EM Latin American Index, even though these two countries represent the lowest weights in the 
index. To see such a positive correlation between Colombia and the index is particularly surprising, 
given the low correlations of Colombia’s equities with those of each country, found in the previous 
section. Nonetheless, it may be the case that these correlations may be explained by variables that 
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affect the region more generally, and that also seem to have a strong effect on Colombia’s stock 
performance. A possible explanation could be currency risk or financial contagion.  
 After looking at the plots of the data, I computed the correlation matrices for each of these 
regions for the past five years. Since in this section I am mostly interested in the correlations with 
the regional index, rather than the correlations within the pairs of countries, I only show the trends 
in correlations with the regional index. Nonetheless, I have included the yearly pairwise 
correlations for all countries in Appendix V. As with the previous matrices, the matrices below 
show the Pearson correlation coefficients for the periods for which the data was available. 
Whenever there was no data available for the country, the pair of points of country and index data 
have been removed, and a subseries of the available data was used for the calculations. Below find 
the correlations between each country within the region and the Latin American regional index for 
each year, and for the five-year period.  
Table 2: Regional Correlations in Latin America  
 Brazil Mexico Peru Chile Colombia 
MSCI.EM.Latam  
2014 0.7713878 0.3847524 0.7337072 0.5034362 0.9234807 
2015 0.8723081 0.2346131 0.9825328 0.8758646 0.9353295 
2016 0.9512895 0.911462 0.90822 0.9422462 0.8601812 
2017 0.8716093 0.53629132 0.75442821 0.8271759 0.6645031 
2018 0.7774768 0.1512891 0.6921326 0.8394841 -0.1160555 
5-yr 0.3931669 0.0132293 0.6292888 0.2816647 0.90287743 
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As shown in the table, the highest correlation between any country and the MSCI EM Latin 
America Index over the five-year period is between Colombia and the index, with a Pearson 
correlation coefficient of 0.90. Nonetheless, I find that even though the correlation was extremely 
high during the first three years, it started decreasing in 2017, and in 2018, became negative. A 
possible explanation for the decreased correlations in 2018 was the peso’s outperformance driven 
by oil prices, which may have decreased Colombia’s dollar exposure compared to other countries 
that were suffering with the strength of the dollar. I also see in the table above that the country 
with the lowest correlation with the MSCI EM Latin America Index is Mexico with a correlation 
coefficient of 0.01. Nonetheless, as can be seen in the table, the correlations also tend to be 
extremely volatile, increasing and decreasing significantly from year to year.  
To better visualize the trends in correlations, I have created a matrix with the 
increase/decrease in correlations throughout this period. This matrix is calculated in a simple 
manner, by deducting the correlations of one year by the correlations of the preceding year. I have 
also decided to include the difference in correlations for the entire period, calculated by subtracting 
the correlations in 2014 from the correlations in 2018.  
Table 3: Increase in Regional Correlations (Latin America) 
 Brazil Mexico Peru Chile Colombia 
MSCI.EM.Latam  
2014-2015 0.1009203 -0.1501393 0.2488256 0.3724284 0.0118488 
2015-2016 0.0789814 0.6768489 -0.0743128 0.0663816 -0.0751483 
2016-2017 -0.0796802 -0.37517068 -0.15379179 -0.1150703 -0.1956781 
2017-2018 -0.0941325 -0.38500222 -0.06229561 0.0123082 -0.7805586 
2014-2018 0.006089 -0.2334633 -0.0415746 0.3360479 -1.0395362 
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Table 3 allows us to better visualize the trends in correlations discussed above. It can be 
see that even though correlations increased for the most part in the 2014-2015 and 2015-2016 
periods, these started decreasing in 2017 and onwards. Of particular interest, I see that Colombia’s 
correlations increased slightly in 2015, but started decreasing starting from 2016. Moreover, in 
2018, the correlations decreased significantly, contributing to a total decrease of -1.04 in the 
correlation between Colombia and the MSCI EM Latin American Index throughout the entire five-
year period. Conversely, I find that Chile’s correlations with the MSCI EM Latin American Index 
are mostly increasing, except for the period 2016-2017, in which there is a small dip in the 
correlation coefficient.  
The next part of my analysis is to determine whether these trends in correlations can be 
associated with any trends in the correlations with the equity market of the United States. In order 
to do that, I have created a correlation matrix showing the correlations between each country in 
the region and the regional index, with the S&P 500 in the United States. As with the other indices, 
I have calculated the correlations for the entire five-year period and for each year individually. 
Below find a table summarizing the Latin America region correlations with the United States.  
Table 4: Latin American Correlations with the United States 
 MSCI.EM.Latam Brazil Mexico Peru Chile Colombia 
U
US 
2014 0.056744 0.585022 0.759978 0.108233 0.755024 0.144407 
2015 0.436051 0.545965 0.655312 0.429181 0.524403 0.203019 
2016 0.819752 0.876939 0.675044 0.950074 0.868858 0.700622 
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2017 0.706451 0.821848 0.190358 0.931368 0.844712 0.707637 
2018 -0.37561 -0.39025 0.662149 -0.41245 -0.25188 0.208634 
5-yr 0.121454 0.911323 0.727649 0.792977 0.950843 0.155505 
 
From Table 4, I find that the regional correlations with the U.S. have also been volatile in 
the past five years. In particular, correlations between the U.S. and the MSCI EM Latin America 
Index were low in 2014, and increased during 2015 and 2016, up to a Pearson correlation 
coefficient of 0.82 in 2016. Nonetheless, these started decreasing in 2017, and were negative for 
2018 at -0.12. I can also see from the table that despite the volatility of the correlations within the 
region and with the United States, there is evidence of a possible positive relationship between the 
correlations with the United States and the correlations of each country with the regional index. 
For instance, if I look at Brazil, I find that in the periods of the country’s highest correlations with 
the MSCI EM Latin American Index, of 0.95 and 0.87 in 2016 and 2017, were also the periods of 
the highest correlations with the United States’ S&P 500, of 0.88 and 0.82. Furthermore, looking 
at Peru, I find that the periods with the lowest correlations of 0.74 and 0.69 with the MSCI EM 
Latin American Index, in 2014 and 2018, also correspond to the years of the lowest correlations 
between the Peruvian stocks and the S&P 500, of 0.11 and -0.41, respectively. Of course, I find 
that there are some exceptions. For example, Colombia’s highest correlation with the MSCI EM 
Latin American Index of 0.94 in 2015, corresponds to a correlation with the S&P 500 of 0.20, 
which is significantly lower than that of 2016 and 2017. Even though I do not use statistical 
analysis to determine the strength of this relationship, I do find evidence of comovements of these 
correlations in the past five years. Therefore, the exposure to the United States could be an 
important factor determining the strength of the correlations within each region.  
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Asia 
 
 The next region I look at for the second part of my analysis is Asia. As in the case of Latin 
America, one must keep in mind throughout the analysis the weights that each country represents 
in the MSCI EM Asia Index. As previously mentioned, China represents a very large portion of 
the index; South Korea, Taiwan and India compose a representative portion of the index, and 
Thailand, Pakistan, Philippines, Malaysia and Indonesia have little representation in the index. 
Moreover, it should be pointed out again, that as in the case of the correlations for the Latin 
American region, the correlations in Asia will be overestimated because each country is 
represented in the MSCI Asia Index. However, since I am interested in the differences of 
correlations, rather than in the actual values of the correlation coefficients, I should get a somewhat 
accurate depiction of the trends in these correlations.  
 
 Before calculating the correlations in Asia, I plotted the relationship between the 
performance of the indices in each country and the MSCI Asia Index in order to visualize whether 
there were any strong relationships between any country in particular and the regional index during 
the selected period. I have plotted the performance of both indices throughout the five-year period 
from January 2014 to January 2019 rather than in a specific year, since in this section I am 
particularly interested in finding trends within these correlations. Below find a graph of the 
performance of the following country indices: China, India, Indonesia, Malaysia, Pakistan, 
Philippines, South Korea, Taiwan, and Thailand plotted against the performance of the MSCI EM 
Asia Index.  
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Exhibit 16: China vs. MSCI EM Asia Index 
  
 
Exhibit 18: India vs. MSCI EM Asia Index  
 
 
Exhibit 20: Indonesia vs. MSCI EM Asia 
Index 
 
Exhibit 22: Malaysia vs. MSCI EM Asia 
Index  
 
 
Exhibit 17: Pakistan vs. MSCI EM Asia 
Index  
 
Exhibit 19: Philippines vs. MSCI EM Asia 
Index  
 
Exhibit 21: South Korea vs. MSCI EM Asia 
Index 
 
Exhibit 23: Taiwan vs. MSCI EM Asia 
Index 
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Exhibit 24: Thailand vs. MSCI EM Asia 
Index  
 
 
 
 
 
 
As shown in the graphs above, the country indices that show the strongest positive 
relationship with the MSCI EM Asia Index are Taiwan and Thailand. Even though Taiwan has a 
relatively large representation in the index, of 15.25%, Thailand, a country that also seems to have 
a strong positive relationship with the index, only has a representation of 3.15% in the index. The 
countries that seem to have the weakest positive relationship with the MSCI EM Asia Index are 
Pakistan and China. China’s weak positive relationship with the index is surprising given the high 
percentage that the Chinese stocks account for in the index; 44.37% to be specific. However, this 
may be explained by the lower correlations between China and the other countries in the region 
found in the first part of the analysis. Even though the Chinese index accounts for a large portion 
of the index, it has low correlations with some of the other countries that are also represented in 
the index.  
After looking at the plots of the performance indices of these countries against the MSCI 
EM Asia Index, I computed correlation matrices for this region. In this section, I will only show 
the correlations between the performance index of each country with the regional index, since I 
have already discussed the pairwise correlations between all the countries in the section above. 
However, I have included the yearly and five-year period pairwise correlations for all the countries 
in the region in Appendix VI. The matrices in this section also show the Pearson correlation 
coefficients. I have included the correlations for every year, and for the five-year period. Whenever 
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there was any data point missing, I used the method of pairwise elimination. When calculating the 
correlations between the country indices and the regional indices, whenever there was no data 
available for one of the countries for any month, I eliminated the data for the MSCI EM Asia Index 
for the corresponding month (for which there is data available every month). I then calculated the 
correlations using the subseries with the missing data points removed. Below find the correlation 
matrix showing the correlation coefficients between the country indices and the regional index.  
Table 5: Regional Correlations in Asia  
 
 Indonesia India South.Korea Philippines Thailand Taiwan Pakistan China Malaysia 
MSCI.EM.Asia 
2014 0.6613319 0.67539797 0.67961033 0.51714654 0.6921514 0.86619167 0.4750521 0.1007877 0.26240327 
2015 0.8603287 0.6746397 0.74283288 0.898027679 0.8607305 0.9869611 -0.024476249 0.78153711 0.8635912 
2016 0.9016734 0.8761905 0.90370092 0.54773413 0.854658 0.8744396 0.7162252 0.8115186 -0.0784728 
2017 0.9467699 0.9765836 0.953795 0.9769012 0.8396152 0.9587725 -0.8775111 0.9689738 0.5997141 
2018 0.9971089 0.8911465 0.9808355 0.7471018 0.854224 0.9951088 -0.2661116 0.8729364 0.995705 
5-yr 0.838992 0.75195873 0.872207 0.70480711 0.8546434 0.9348497 0.3439029 0.3620054 0.486194022 
 
  
As can be seen in the table, the highest correlation with the MSCI EM Asia Index 
throughout the entire five-year period occurs with Taiwan, represented by a correlation coefficient 
of 0.93. I find that the correlation between Taiwan and the MSCI EM Asia Index started high in 
2014 and increased during 2015. The correlation between the two indices then dipped slightly 
during 2016 and rose back in 2017 and 2018 to a 0.995 correlation in 2018.  A possible reason for 
the high correlations between the Taiwanese market and the index, is the high correlations between 
the Taiwanese index and the indices of many countries in the region, and the high correlations 
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between the Taiwanese index and the S&P 500, which is also positively correlated to other 
countries in the region38. The lowest correlations in the table are those between the regional index 
and Pakistan and China, at 0.34 and 0.36 respectively. This may also be due to the low correlations, 
not only with the countries within the region, but also with the U.S. index.  
In order to visualize any significant trends in the correlations of the Asian market, I created 
a table showing any increases and decreases in the correlations throughout this period. In the table 
I show, not only the year-to-year changes, but also a data row that shows the difference between 
the 2018 correlations and the 2014 correlations. All of the values in the matrix are calculated by 
taking the difference between the correlations of one year and those of the preceding one, except 
for the last row, which is calculated by subtracting the 2014 correlations from their values in 2018. 
Below find the table summarizing these differences.  
Table 6: Increase in Regional Correlations (Asia) 
 Indonesia India South.Korea Philippines Thailand Taiwan Pakistan China Malaysia 
MSCI.EM.Asia 
2014-2015 0.1989968 -0.00075827 0.06322255 0.380881139 0.1685791 0.12076943 -0.499528349 0.68074941 0.60118793 
2015-2016 0.0413447 0.2015508 0.16086804 -0.350293549 -0.0060725 -0.1125215 0.740701449 0.02998149 -0.942064 
2016-2017 0.0450965 0.1003931 0.05009408 0.42916707 -0.0150428 0.0843329 -1.5937363 0.1574552 0.6781869 
2017-2018 0.050339 -0.0854371 0.0270405 -0.2297994 0.0146088 0.0363363 0.6113995 -0.0960374 0.3959909 
2014-2018 0.1581169 0.13918777 0.1086285 0.04229469 -0.0004194 0.0602591 -0.6100145 0.510931 0.509510978 
 
 
 
38
 Diang, L. “U.S. and Asia Pacific Equity Markets Causality Test.” International Journal of Business and 
Management no. 5 (2010). 
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Table 6 allows us to better understand the existence of any trends in the correlation in the 
Asian market. One can see that for the most part correlations increased in 2015, followed by a 
decrease during the 2015-2016 and 2016-2017 periods. In the last period of our analysis, that 
between 2017 and 2018, correlations started increasing once again. Of particular interest, one sees 
that the correlations between Malaysia and the MSCI EM Asia Index have increased considerably 
in the last five years, contributing to a total increase of 0.51 throughout the entire period. This is a 
high increase, even accounting for the fact that in 2016 there was a decrease in the correlation 
between the two indices of -0.94. On the other hand, I find that Pakistan’s correlation with the 
MSCI EM Asia Index has decreased -0.61 in the past five years. This is largely driven by the large 
decrease of the correlation coefficient in 2017 of -1.59. Overall, I find that in Asia, these changes 
in correlations tend to be more positive than in Latin America, which may be evidence of the 
rapidly increasing correlations within this region as compared to others. Nonetheless, as in the case 
of the Latin American correlations, I still find that the correlations in Asia are also very volatile 
and in some cases increase or decrease significantly from year to year.  
In the next part of my analysis, I look to determine whether there exist any relationships 
between these changes or trends in correlations and the correlations between the region and the 
market index of United States. I created a table summarizing the correlations between the S&P 
500 in the United States and MSCI EM Asia Index and the country indices. I have included the 
year-to-year correlations and the five-year period correlations. The table below summarizes by 
findings regarding the correlations with the United States.  
Table 7: Asian Correlations with the United States  
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EM.Asia Indonesia India South.Korea Philippines Thailand Taiwan Pakistan China Malaysia 
US 
2014 0.5331106 0.8781761 0.95285702 -0.1538815 0.9157549 0.8406165 0.63612751 0.8097754 0.7723534 -0.50611127 
2015 0.56655979 0.46928 0.3558011 0.63877753 0.469085592 0.3460606 0.5208887 0.067183377 0.58875074 0.5514041 
2016 0.8363083 0.8187755 0.8010336 0.8610318 0.37836805 0.9744934 0.8650328 0.9368681 0.8625925 -0.39713459 
2017 0.9597255 0.9170216 0.934467 0.8724095 0.9320831 0.8999428 0.8706237 -0.8679362 0.9532349 0.4820936 
2018 0.9811682 0.9636544 0.7867271 0.9999985 0.6046405 0.9385598 0.99545 -0.4472906 0.9507251 0.9590715 
5-yr 0.7165583 0.8620873 0.936536468 0.8032381 0.63611721 0.8115434 0.8349175 0.70443 0.4125209 -0.06701887 
 
 From the table above, I find that even though correlations between the region and the 
United States have been volatile in the past few years, they have mostly been increasing. Looking 
at the overall correlation of the MSCI EM Asia Index, one can see that the correlation between the 
regional index and the S&P 500 has been constantly increasing in the past five years, starting from 
a correlation coefficient of 0.53 and now at 0.98. I find that this is also the case for South Korea. 
Other countries, such as Thailand and Indonesia have also seen the correlations between their index 
and that of the U.S. increase for most of the periods throughout the past five years, with the 
exception of a slight dip in 2015.  
From Table 7 one can also see that despite the volatility of correlations, both regional and 
with the U.S., there seems to be evidence of a possible positive relationship between the 
correlations of each country and the regional index and the correlations between each country and 
the U.S. index. For instance, in the periods in which South Korea’s correlations with the S&P 500 
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have increased, the country’s correlations with the MSCI EM Asia Index have also been doing so. 
Another country that serves as evidence of this possible relationship is Pakistan. The country’s 
index had a correlation of 0.47 with the MSCI EM Asia Index in 2014, and this corresponded to a 
correlation of 0.81 with the S&P 500. In 2015, the correlation with the regional index became 
negative and the country’s correlation with the U.S. index dropped to 0.07. Throughout 2016, 2017 
and 2018, one sees these same patterns of comovements.  In particular, in 2017 and 2018, one can 
see that both correlations, that of Pakistan’s index with the regional index and that of Pakistan’s 
index with the U.S., became negative. Even though there are some exceptions to the comovements 
of these correlations, I find that there is significant evidence of a positive relationship between 
these. This relationship seems to hold more strongly for Asia than for Latin America. I do not 
prove statistically the strength of this correlation, but I do see strong trends throughout the last five 
years.  
Europe, Middle East and Africa (EMEA) 
 
 The last region in our analysis is that consisting of Europe, Middle East and Africa 
(EMEA). As in the previous two cases, in this section, I will show the correlations of the indices 
of each country with the MSCI EM EMEA Index and with the United States index and determine, 
if possible, whether there any trends or relationships within these correlations. For the purpose of 
my analysis, I should point out once again that it is important to keep in mind the weights of the 
countries in the regional index. As for the case of the EMEA region, South Africa composes a 
significant portion of the region, accounting for 43.62% of the index, followed by Russia, which 
accounts for 27.01% of the index. Other countries such as Poland, Qatar, and United Arab Emirates 
have smaller weights in the index, ranging between 5 and 10%. The remaining countries, Czech 
Republic, Egypt, Greece, Hungary, and Turkey represent a small portion of the index’s 
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composition, representing 9.5% of the index in total. Moreover, given the representation of all the 
countries in the regional index, the correlations will likely be overestimated. However, as I am 
interested not so much in the values of the correlation coefficients, but rather in the changes in 
these correlations, I should get an accurate description of how these have changed over the years.  
 Before calculating the correlations, I plotted the performance of the indices of each country 
against the performance of the MSCI EM EMEA Index. These graphs allowed me to better 
visualize any relationships between the countries’ and the regional performance. I have plotted the 
performance of the indices during the five-year period beginning in January 2014 and ending in 
January 2019. Below find the graphs of the performance of the MSCI EM EMEA Index plotted 
against the performance of the index of the following countries: Czech Republic, Egypt, Greece, 
Hungary, Poland, Qatar, Russia, South Africa, Turkey and United Arab Emirates.  
Exhibit 25: Czech Republic vs. MSCI EM 
EMEA Index 
 
Exhibit 27: Egypt vs. MSCI EM EMEA 
Index  
 
 
 
Exhibit 26: Greece vs. MSCI EM EMEA 
Index  
 
Exhibit 28: Hungary vs. MSCI EM EMEA 
Index  
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Exhibit 29: Poland vs. MSCI EM EMEA 
Index  
 
Exhibit 31: Qatar vs. MSCI EM EMEA 
Index 
 
Exhibit 33: Russia vs. MSCI EM EMEA 
Index 
 
Exhibit 30: South Africa vs. MSCI EM 
EMEA Index  
 
Exhibit 32: Turkey vs. MSCI EM EMEA 
Index  
 
Exhibit 34: United Arab Emirates vs. MSCI 
EM EMEA Index  
  
As shown in the graphs above, we see that for most countries, there seems to be a positive 
relationship between the country’s index and the MSCI EM EMEA Index. We see that the 
strongest positive relationships seems to be between Poland and the regional index and Greece and 
the regional index. Even though Poland represents a significant portion of the index, 7.95%, 
Greece constitutes a very small portion of it, which makes such a strong positive relationship 
between the country’s index and the regional index surprising. Conversely, the countries that 
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seems to have the weakest relationship are Hungary and South Africa. In particular, we see that 
for Hungary there may even be evidence of a negative relationship with the MSCI EM EMEA 
Index, since the first portion of the plot seems to be following a downward slope. Lastly, a 
surprising finding is that South Africa’s index, which is so heavily weighted in the regional index, 
does not seem to have a strong relationship with the regional index. Nonetheless, this may be due 
to the high negative correlations between South Africa and Qatar and the United Arab Emirates 
found in the first part of our analysis. Since these countries also represent a significant portion of 
the index, the negative correlation with the indices of these countries may drive down the 
correlation between South Africa and the MSCI EM EMEA index. 
After looking at the plots of the performance indices of each country against the MSCI EM 
EMEA index, I computed the correlation matrices for this region, but this time, including the 
regional index. For the purpose of my analysis in this section, and since I already discussed the 
pairwise country cross-correlations in the first part of the analysis, I will only show the correlations 
between the performance index of each country with the MSCI EM EMEA Index. Nonetheless, 
Appendix VII shows the five-year period and year-to-year pairwise correlations across all 
countries. As in the other two regions, I used the pairwise elimination method whenever a data 
point for any of the countries was missing, and used the subseries with the available data to 
calculate the correlations. Below find the correlation matrix showing the correlations between the 
index of each country and the MSCI EM EMEA Index. The matrix below will also show Pearson 
correlation coefficients for every year and for the entire five-year period. 
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Table 8: Regional Correlations in EMEA 
 Turkey Qatar United.Arab. 
Emirates 
Egypt South.Africa Czech. 
Republic 
Poland Russia Hungary Greece 
EM. 
EMEA 
2014 -0.30179135 -0.001441068 0.45403426 -0.4155741 0.16858425 0.5423502 0.22594255 0.93941821 0.7596037 0.7805615 
2015 0.8697267 0.8624014 0.8612231 0.8437291 0.61961239 0.613773 0.9740569 0.707308 -0.45024858 0.902537 
2016 0.48590893 0.6841159 0.88250013 0.5315095 0.556924273 0.10602171 0.20846231
1 
0.8017858 0.74593931 0.41442449 
2017 0.87353641 -0.73203854 -0.19732364 0.8173848 0.88588843 0.8545294 0.76449052 0.26736136 0.85109946 0.5988926 
2018 0.9553281 -0.72688609 0.970781 0.36250665 0.6054865 0.8635047 0.64954728 0.87165779 0.61005921 0.9122554 
5-yr 0.21231191 0.4041567 0.6626026 0.1876835 0.05260004 0.5147437 0.80038361 0.6799838 -0.21574832 0.88847089 
  
 As shown in Table 8 the highest correlation in the region over the five-year period, occurs 
between the market index of Greece and the MSCI EM EMEA Index, represented by a Pearson 
correlation coefficient of 0.88. In particular, one sees that the correlation has increased from 0.78 
to 0.91 in the past five years, despite dipping in 2016 to 0.41. This result is surprising given the 
low, and even negative correlations that Greece’s index has with other indices in the region. For 
instance, Greece has a negative correlation of -0.22 with South Africa’s index, which is highly 
represented in the regional index. Nonetheless, it is possible that the high correlations with other 
countries that also have significant representation in the index such as Qatar, Poland, Russia and 
United Arab Emirates are driving Greece’s higher correlation with the overall region. Other 
surprising findings include Hungary’s negative correlation with the MSCI EM Index of -0.22 and 
South Africa’s low correlation coefficient with the regional index of 0.05, despite the high portion 
of the regional index that is constituted by the South African index.  
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 In order to better visualize the trends in correlations over the years, I have created a table 
summarizing the changes in correlations over the past years. The table shows the increases or 
decreases in the correlation coefficients from year to year and throughout the entire five-year 
period. All of the values in the table are calculated by taking the difference between the correlation 
coefficients of a particular year and that of the preceding one, with the exception of the last row, 
which is calculated by taking the difference between the correlations in 2018 and those in 2014. 
Below find the table summarizing the changes in correlations in the EMEA regions.  
Table 9: Increase in Regional Correlations (EMEA) 
 
Turkey Qatar United.Arab.
Emirates 
Egypt South.Africa Czech. 
Republic 
Poland Russia Hungary Greece 
EM. 
EMEA 
2014-
2015 
1.17151805 0.863842468 0.40718884 1.2593032 0.45102814 0.0714228 0.74811435 -0.23211021 -1.20985228 0.1219755 
2015-
2016 
-0.38381777 -0.1782855 0.02127703 -0.3122196 -0.062688117 -0.50775129 -0.765594589 0.0944778 1.19618789 -0.48811251 
2016-
2017 
0.38762748 -1.41615444 -1.07982377 0.2858753 0.328964157 0.74850769 0.556028209 -0.53442444 0.10516015 0.18446811 
2017-
2018 
0.08179169 0.00515245 1.16810464 -0.45487815 -0.28040193 0.0089753 -0.11494324 0.60429643 -0.24104025 0.3133628 
2014-
2018 
1.25711945 -0.725445022 0.51674674 0.77808075 0.43690225 0.3211545 0.42360473 -0.06776042 -0.14954449 0.1316939 
 
 The table above allows us to better understand the trends in the correlations in the EMEA 
region in the past five years. I find that in the EMEA region in particular, these correlations seem 
to be very volatile, increasing and then decreasing for a number of years. If one looks for example 
at Hungary, one sees that correlations in 2015 decreased significantly by -1.21, only to increase in 
2016 by 1.21. The same occurs for United Arab Emirates, for which the correlation to the MSCI 
EM EMEA index decreased significantly in 2017 by -1.08, but corrected itself in 2018 through an 
increase of 1.17. Nonetheless, I find that in the past five years, the correlations of the regional 
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index and the indices of countries such as Turkey, Egypt, and United Arab Emirates have increased 
moderately. On the other hand, countries such as Qatar see a decline in correlations with the MSCI 
EM EMEA Index. Even though correlations in the EMEA regions are very volatile, they seem to 
be increasing more than those in Latin America. If I compare Table 9 with Table 3, showing the 
changes in correlations in Latin America, I see that there are a lot more negative signs in the Latin 
American table (Table 3), showing decreases in correlations, in Latin America. 
 In the last part of my analysis, I look at the correlations between the index of the United 
States and the country and regional indices. I calculate these correlations in order to determine 
whether there are any relationships between the regional correlations and the region’s correlations 
with the United States. I have created a table summarizing the correlations of the performance of 
the index in each country and the performance of the S&P 500 in the U.S. over the past five years. 
I include the year-to-year correlations and the five-year period correlations. The table below lists 
the Pearson correlation coefficients of the EMEA region with the United States.  
Table 10: EMEA Correlations with the United States  
 EM.EMEA Turkey Qatar United.Ara
b.Emirates 
Egypt South.Afric
a 
Czech. 
Republic 
Poland Russia Hungary Greece 
US 
2014 -0.566763001 0.8431892 0.342989176 -0.29500378 0.724389 0.5475033 -0.5032605 -0.42623657 -0.70958927 -0.3574163 -0.9029066 
2015 0.4380021 0.3507995 0.1529945 0.2097621 0.2349525 0.76860933 0.3843114 0.3186661 0.628616 0.2142197 0.6256664 
2016 0.8012428 -0.0399365 0.55024311 0.78424202 0.80152755 0.360395466 -0.02156777 -0.030117949 0.9173372 0.90381359 0.63697982 
2017 0.8799479 0.85021916 -0.89685469 -0.24601986 0.9192552 0.90940093 0.9421049 0.78944199 0.1754386 0.91204924 0.5787708 
2018 -0.2757879 -0.2630448 0.5939564 -0.2082242 -0.4818497 0.2419517 -0.1414637 0.4453281 -0.17318638 0.06892853 -0.2745141 
5-yr -0.03300258 0.8377868 -0.6975649 -0.637479 0.912208 0.85041723 0.6399832 0.2128773 0.4439038 0.91249114 -0.25319911 
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 As can be seen in Table 10, the correlations with the United States have also been volatile 
in the past few years. Even though I see evidence of some correlations increasing significantly, 
like those of South Africa and Egypt with the S&P 500, I find that other correlations, such as those 
of Qatar and United Arab Emirates with the S&P 500, have also decreased significantly in the 
2014-2018 period. In fact, if I focus my attention in the correlation between the MSCI EM EMEA 
Index and the S&P 500, I see that in the past few years, it decreased from a 0.87 in 2017 to a -0.27 
in 2018. Nonetheless, this decrease may be a correction of the increase during the period between 
2014 and 2016, from a -0.56 in 2014 to a 0.80 in 2016. Lastly, from the table I find that there are 
years of positive correlations across all countries, such as 2015, and other years, in which 
correlations are mostly negative, such as 2018.  
 From Table 10, one can see that in the EMEA region, it is hard to determine whether there 
are any strong relationships between the regional correlations and the region’s correlations with 
the United States due to the volatility of both sets of correlations. For instance, one sees that there 
are cases in which the correlations of the EMEA region are increasing, coupled with an increase 
in the correlations with the U.S., but there are also cases in which correlations of the EMEA region 
are increasing, but are instead coupled with a decrease in the correlations with the U.S. This result 
is surprising, especially compared to our findings in the Asian market, where there is evidence of 
strong patterns of comovements between these sets of correlations. Nonetheless, I do find that for 
some countries, such as Poland, a positive relationship holds. As Poland’s correlations with the 
MSCI EM EMEA index increase or decrease, its correlations with the S&P 500 are also following 
the same trend. In conclusion, I find that even though for some countries this positive relationship 
holds, it is a lot less clear than the relationship in the Asian or Latin American market.  
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Discussion 
 
 Overall, the main findings in this section can be summarized as follows. In Latin America, 
even though correlations within the regions are very high, they do not seem to be increasing as fast 
as in other regions. In particular, countries that have a low weight in the MSCI EM Latin American 
Index but have a high correlation with the performance of the index, have seen a significant 
decrease in these correlations over the past few years. Moreover, in Latin America, there is 
evidence of a possible positive relationship between the regional correlations and the region’s 
correlations with the United States.  
In Asia, besides from the high correlations within the region throughout the five year 
period, there seems to evidence of a further increase in the correlations in this region. Furthermore, 
these increases have shown to be more constant than in Latin America, where increases in some 
years were offset by significant decreases in others. In Asia, there is significant evidence of the 
possible positive relationship between the correlations within the Asian market and the region’s 
correlations with the S&P 500. This evidence, together with that of Latin America, shows that a 
country’s correlations with the United States can be an important determinant of that country’s 
correlations with other countries in the region, and with the regional index.  
Lastly, in Europe, Middle East and Africa, I find that there is a lot more volatility, not only 
in the correlations, but also in the changes of these correlations. Even though many of the 
correlations have increased over the past five years, there is evidence of correlations that have 
decreased, and others that have had minor net changes due to year-to-year increases and decreases 
that offset each other. Furthermore, in EMEA I find that even though there is some evidence that 
there is a positive relationship between the correlations of the United States and those within the 
region, there are no clear strong patterns that allow us to find sufficient evidence of this positive 
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relationship across the region. Overall, one can see that even though Latin America’s correlations 
are high, they are not increasing as fast as other regions, and this may be somewhat influenced by 
the region’s correlations with the United States.  
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LIMITATIONS 
 
 
 There are a few challenges that arise when calculating correlations of prices in financial 
time series using correlation matrices. The most significant challenge that came to my attention 
was that random correlations in price changes may arise for certain indices due to missing data 
and thin trading. Thin trading refers to the scenario when there are no price changes for a stock or 
index for several periods of time39. Moreover, the calculated correlation matrix may be highly 
dominated by measurement noise. When 𝑁 indices are being compared, there will be 𝑁(𝑁 − 1)/2 
entries in the correlation matrix, determined from a time series of time L. When this L is not large 
enough, noise can significantly affect the resulting correlations.  
 Another challenge that was brought up during the analysis, is that correlations, especially 
between each country in a region and that region’s index are likely to be overestimated, as each 
country is represented in the MSCI EM Index of the regions it belongs to. This may lead us to 
making incorrect conclusions about how high correlations are throughout the five-year period. 
Moreover, the correlations of countries that have a higher weight in the region’s index are likely 
to be more overestimated than those of the countries with a small weight in the index. Nonetheless, 
since I are more concerned about the changes in correlations, rather than the values themselves, I 
expect that the correlations are similarly overestimated every year such that their values are 
comparable. Furthermore, I also find that the weight of a country in an index is rarely an indicator 
of the strength of the correlation between the index of a country and the regional index. Throughout 
the paper there is clear evidence of countries that had little weight in the index, and showed high 
correlations with the regional index, and vice versa.  
 
39
 Wilcox, Diane, and Tim Gebbie. "An Analysis of Cross-correlations in an Emerging Market." Physica A: Statistical 
Mechanics and Its Applications 375, no. 2 (2007): 584-98. doi:10.1016/j.physa.2006.10.030. 
 62 
 
 Another limitation of my study, is that even though I find evidence of a possible positive 
relationship between the regional correlations and the region’s correlations with the United States 
by looking at trends over the past five years, I do not prove the strength of this relationship 
statistically. Therefore, the conclusions I make based on these correlations are more observational 
than statistical. Even though most of the correlation coefficients of my study are significant, and 
there are clear patterns, it is hard to make any judgment without doing a statistical analysis on the 
comovements of these correlations. Therefore, these findings can be used as a first set of 
observations leading into a future study that determines how positive this relationship is and what 
is the significance of the possible correlation.  
 Lastly, a limitation of the paper is that the analysis only looks at the data for each country 
for the last five years. Even though these years tend to be the extremely relevant for comparison, 
and for future estimates, it may be hard to observe any significant trends over only for years. 
Nonetheless, since there is little data available for the performance of indices for emerging 
countries for previous years, and since the equity markets in these countries are growing so fast, I 
decided to analyze only the past five years, to use accurate and updated data.  
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CONCLUSION 
 
 In this paper, I study the correlations between equity markets in emerging economies by 
doing cross-regional comparisons over the past five years. Even though Latin America is my main 
region of interest, I do an in-depth analysis of the correlations across all emerging regions, also 
including Asia, Europe, Africa and the Middle East. I begin my analysis by doing a pairwise cross-
country correlation analysis, and comparing the results across regions. The second part of my 
analysis is an in-depth examination of the trends in these correlations over the past few years. In 
particular, I focus on the correlations between the indices of each country with the regional indices, 
and the major changes in these correlations between January 2014 and January 2019. I then 
examine one possible variable that affects the changes in these correlations. To do so, I specifically 
look at the correlations between the indices of each country and the regional index with the United 
States index, with the purpose of determining whether these correlations have a strong positive 
relationship with the correlations within each region.  
 In the first part of the analysis, I conclude that the correlations of the equity markets in 
Latin America are significantly high compared to other regions. Nonetheless, there is evidence of 
high correlations between the indices of other regions, especially in Asia and in certain blocks of 
Africa and the Middle East. Moreover, I also find that correlations between the indices of Europe 
are overall low, compared to the three other regions in the analysis. The most surprising finding in 
this section of my analysis is the formation of the blocks of correlations in Africa and the Middle 
East, where I find that there are two blocks of countries with high positive correlations within the 
block they belong to, but high negative correlations with the countries that do not belong to the 
same block.  
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 In the second part of my analysis, I conclude that even though pairwise cross-country 
correlations and correlations between country and regional indices are high in Latin America, they 
do not seem to be increasing as fast as other regions in the past five years. For instance, in Asia, 
besides from the high correlations within the region, there is evidence of a constant increase in 
correlations throughout the 2014 to 2018 period. Moreover, in the second part of my analysis, I 
also find that there is evidence of a possible positive relationship between the correlations of the 
equity markets within a region, and the correlations of that region’s equity markets with the equity 
market in the United States. Even though in the region of Europe, Middle East, and Africa there is 
not much evidence of such positive relationship, in Latin America, and especially, in Asia, there 
is significant evidence of the comovements of these correlations.  
 Using this paper as a first observation of the correlations in emerging markets there are a 
lot of questions that can be further addressed in future research. For instance, what other economic 
variables can explain the differences in correlations? Are a country’s correlations with the U.S. a 
variable that can statistically predict the country’s correlations with other countries in the region? 
What is the difference between the correlations of emerging markets with other emerging markets 
and the correlations of emerging markets with other developed markets? How do the high 
correlations of emerging markets affect investor’s perspectives of investments in emerging 
countries; are these seen as a sign of a more integrated healthy economy or are they seen as a threat 
to international diversification? These are only some of the many questions that have raised 
throughout this paper. Overall, those in the field of international finance could potentially explore 
some of these topics related to equity markets in emerging economies. In particular, they can look 
at the relationship between the regional correlations in emerging economies and the correlations 
with more developed economies, to determine whether fast-growing markets in emerging 
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economies can prove to be attractive investment opportunities for both local and international 
investors.  
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APPENDIX 
 
Appendix I 
 
Table 11: P-Values Latin America Correlation Matrix  
 
 
 
Brazil Mexico Peru  Chile Colombia 
Brazil 0.00E+00 2.53E-07 6.03E-22 3.60E-27 8.92E-03 
Mexico 2.53E-07 0.00E+00 4.38E-05 1.47E-10 8.14E-01 
Peru  6.03E-22 4.38E-05 0.00E+00 4.73E-18 7.34E-08 
Chile 3.60E-27 1.47E-10 4.73E-18 0.00E+00 3.06E-02 
Colombia 8.92E-03 8.14E-01 7.34E-08 3.06E-02 0.00E+00 
 
Appendix II 
 
Table 12: P-Values Europe Correlation Matrix  
 
 Czech Republic Poland Russia Hungary Greece 
Czech Republic 0.00E+00 1.44E-10 5.91E-06 0.000879808 5.26E-03 
Poland 1.44E-10 0.00E+00 2.85E-05 0.900918611 2.16E-09 
Russia 5.91E-06 2.85E-05 0.00E+00 0.004121574 5.41E-06 
Hungary 8.80E-04 9.01E-01 4.12E-03 0 1.57E-03 
Greece 5.26E-03 2.16E-09 5.41E-06 0.001569865 0.00E+00 
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Appendix III 
 
Table 13: P-Values Asia Correlation Matrix  
 
 Indonesia India South 
Korea 
Philippine
s 
Thailand Taiwan Pakistan China Malaysia 
Indonesia 0.00E+00 1.18E-15 7.30E-12 1.02E-09 4.53E-18 1.67E-19 1.52E-06 1.79E-02 0.196284337 
India 1.18E-15 0.00E+00 3.88E-10 1.07E-09 4.28E-15 2.08E-13 4.12E-06 9.91E-04 0.965069919 
South 
Korea 
7.30E-12 3.88E-10 0.00E+00 1.95E-09 1.29E-09 1.52E-16 1.72E-05 1.30E-03 0.259145892 
Philippines 1.02E-09 1.07E-09 1.95E-09 0.00E+00 3.30E-08 6.79E-08 4.45E-04 4.28E-07 0.894574519 
Thailand 4.53E-18 4.28E-15 1.29E-09 3.30E-08 0.00E+00 1.64E-18 9.74E-05 3.46E-02 0.051252762 
Taiwan 1.67E-19 2.08E-13 1.52E-16 6.79E-08 1.64E-18 0.00E+00 2.80E-05 4.45E-03 0.015303868 
Pakistan 1.52E-06 4.12E-06 1.72E-05 4.45E-04 9.74E-05 2.80E-05 0.00E+00 2.50E-03 0.007357722 
China 1.79E-02 9.91E-04 1.30E-03 4.28E-07 3.46E-02 4.45E-03 2.50E-03 0.00E+00 0.013894749 
Malaysia 1.96E-01 9.65E-01 2.59E-01 8.95E-01 5.13E-02 1.53E-02 7.36E-03 1.39E-02 0 
 
Appendix IV 
 
Table 14: P-Values Europe Correlation Matrix  
 
 Turkey Qatar United Arab Emirates Egypt South Africa 
Turkey 0.00E+00 1.15E-07 1.93E-03 1.86E-17 1.65E-17 
Qatar 1.15E-07 0.00E+00 1.29E-12 6.60E-07 8.44E-09 
United Arab Emirates 1.93E-03 1.29E-12 0.00E+00 5.89E-04 9.02E-05 
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Egypt 1.86E-17 6.60E-07 5.89E-04 0.00E+00 1.97E-12 
South Africa 1.65E-17 8.44E-09 9.02E-05 1.97E-12 0.00E+00 
 
Appendix V 
 
Table 15: Latin America 5-Yr Correlation Matrix  
 
 MSCI.EM.Latam Brazil Mexico Peru Chile Colombia  
MSCI.EM.Latam 1 0.3931669 0.0132293 0.6292888 0.2816647 0.90287743 
Brazil 0.3931669 1 0.61251004 0.8976785 0.9340867 0.33764331 
Mexico 0.0132293 0.61251 1 0.5058154 0.7186184 0.03125649 
Peru 0.6292888 0.8976785 0.50581537 1 0.8569978 0.63328596 
Chile 0.2816647 0.9340867 0.71861843 0.8569978 1 0.28177279 
Colombia 0.9028774 0.3376433 0.03125649 0.633286 0.2817728 1 
 
Table 16: Latin America 2014 Correlation Matrix 
 
 MSCI.EM.Latam Brazil Mexico Peru Chile Colombia  
MSCI.EM.Latam 1 0.7713878 0.3847524 0.7337072 0.5034362 0.9234807 
Brazil 0.7713878 1 0.8423817 0.6575081 0.7160958 0.693577 
Mexico 0.3847524 0.8423817 1 0.4991727 0.588828 0.3693684 
Peru 0.7337072 0.6575081 0.4991727 1 0.3275005 0.573417 
Chile 0.5034362 0.7160958 0.588828 0.3275005 1 0.6015852 
Colombia 0.9234807 0.693577 0.3693684 0.573417 0.6015852 1 
 
Table 17: Latin America 2015 Correlation Matrix  
 
 MSCI.EM.Latam Brazil Mexico Peru Chile Colombia  
MSCI.EM.Latam 1 0.8723081 0.2346131 0.9825328 0.8758646 0.9353295 
Brazil 0.8723081 1 0.6049663 0.813297 0.9004729 0.778074 
Mexico 0.2346131 0.6049663 1 0.1539469 0.5189961 0.1135564 
Peru 0.9825328 0.813297 0.1539469 1 0.8221167 0.9147564 
Chile 0.8758646 0.9004729 0.5189961 0.8221167 1 0.8152754 
Colombia 0.9353295 0.778074 0.1135564 0.9147564 0.8152754 1 
 
Table 18: Latin America 2016 Correlation Matrix  
 
 MSCI.EM.Latam Brazil Mexico Peru Chile Colombia  
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MSCI.EM.Lata
m 
1 0.9512895 0.911462 0.90822 0.9422462 0.8601812 
Brazil 0.9512895 1 0.7951042 0.9316567 0.9750407 0.7649889 
Mexico 0.911462 0.7951042 1 0.7815175 0.7818332 0.8579696 
Peru 0.90822 0.9316567 0.7815175 1 0.9132069 0.7825565 
Chile 0.9422462 0.9750407 0.7818332 0.9132069 1 0.7484865 
Colombia 0.8601812 0.7649889 0.8579696 0.7825565 0.7484865 1 
 
Table 19: Latin America 2017 Correlation Matrix  
 
 MSCI.EM.Latam Brazil Mexico Peru Chile Colombia  
MSCI.EM.Latam 1 0.8716093 0.53629132 0.75442821 0.8271759 0.6645031 
Brazil 0.8716093 1 0.13971272 0.9188965 0.7909072 0.5064901 
Mexico 0.5362913 0.1397127 1 0.07384097 0.5347412 0.7106628 
Peru 0.7544282 0.9188965 0.07384097 1 0.8132095 0.6042736 
Chile 0.8271759 0.7909072 0.53474123 0.81320947 1 0.761237 
Colombia 0.6645031 0.5064901 0.71066283 0.60427356 0.761237 1 
 
Table 20: Latin America 2018 Correlation Matrix  
 
 MSCI.EM.Latam Brazil Mexico Peru Chile Colombia  
MSCI.EM.Latam 1 0.7774768 0.1512891 0.6921326 0.8394841 -0.1160555 
Brazil 0.7774768 1 -0.1926165 0.2661725 0.3894474 -0.5888696 
Mexico 0.1512891 -0.1926165 1 0.2120798 0.3790439 0.5832034 
Peru 0.6921326 0.2661725 0.2120798 1 0.9251758 0.4622791 
Chile 0.8394841 0.3894474 0.3790439 0.9251758 1 0.4157353 
Colombia -0.1160555 -0.5888696 0.5832034 0.4622791 0.4157353 1 
 
Table 21: Latin America Increase in Correlations Matrix (2014 to 2018) 
 
 MSCI.EM.Latam Brazil Mexico Peru Chile Colombia 
MSCI.EM.Latam 0 0.006089 -0.2334633 -0.0415746 0.3360479 -1.0395362 
Brazil 0.006089 0 -1.0349982 -0.3913356 -0.3266484 -1.2824466 
Mexico -0.2334633 -1.0349982 0 -0.2870929 -0.2097841 0.213835 
Peru -0.0415746 -0.3913356 -0.2870929 0 0.5976753 -0.1111379 
Chile 0.3360479 -0.3266484 -0.2097841 0.5976753 0 -0.1858499 
Colombia -1.0395362 -1.2824466 0.213835 -0.1111379 -0.1858499 0 
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*Calculated as 𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛2018 − 𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛2014 
 
Appendix VI  
 
Table 22: Asia 5-Yr Correlation Matrix  
 
 EM.Asia Indonesia India South.Kore
a 
Philippines Thailand Taiwan Pakistan China Malaysia  
EM.Asia 1 0.838992 0.75195873 0.872207 0.70480711 0.8546434 0.9348497 0.3439029 0.3620054 0.486194022 
Indonesia 0.838992 1 0.860351646 0.7921242 0.73728109 0.8908899 0.9055724 0.62064 0.3335789 0.185849925 
India 0.7519587 0.8603516 1 0.7492337 0.73663365 0.852053 0.8235869 0.600017 0.4517549 0.006353823 
South.Kore
a 
0.872207 0.7921242 0.749233679 1 0.72893578 0.7342673 0.8725383 0.5675693 0.4423923 0.162629776 
Philippines 0.7048071 0.7372811 0.736633646 0.7289358 1 0.6883505 0.6768682 0.4781215 0.6450148 -
0.019225432 
Thailand 0.8546434 0.8908899 0.85205296 0.7342673 0.68835046 1 0.8956444 0.5230233 0.2994324 0.277262098 
Taiwan 0.9348497 0.9055724 0.823586853 0.8725383 0.67686822 0.8956444 1 0.5557305 0.3957158 0.34122944 
Pakistan 0.3439029 0.62064 0.600017003 0.5675693 0.47812149 0.5230233 0.5557305 1 0.4184225 -
0.374602308 
China 0.3620054 0.3335789 0.451754905 0.4423923 0.64501475 0.2994324 0.3957158 0.4184225 1 -
0.345831174 
Malaysia 0.486194 0.1858499 0.006353823 0.1626298 -0.01922543 0.2772621 0.3412294 -0.3746023 -0.3458312 1 
 
Table 23: Asia 2014 Correlation Matrix  
 
 EM.Asia Indonesia India South.Kore
a 
Philippines Thailand Taiwan Pakistan China Malaysia  
EM.Asia 1 0.6613319 0.67539797 0.67961033 0.51714654 0.6921514 0.86619167 0.4750521 0.1007877 0.26240327 
Indonesia 0.6613319 1 0.92943044 0.11385293 0.92203938 0.8868768 0.67012899 0.8392291 0.6980369 -0.3765464 
India 0.675398 0.9294304 1 0.05626711 0.94131081 0.9375713 0.67387132 0.8355919 0.6420341 -0.3181639 
South.Kore
a 
0.6796103 0.1138529 0.05626711 1 -0.0402683 0.227322 0.38131605 -0.1909262 -0.4881308 0.62142836 
Philippines 0.5171465 0.9220394 0.94131081 -0.0402683 1 0.9399714 0.5086829 0.7921224 0.6714978 -0.3848836 
Thailand 0.6921514 0.8868768 0.93757133 0.22732196 0.93997135 1 0.57520876 0.6952243 0.4288957 -0.103214 
Taiwan 0.8661917 0.670129 0.67387132 0.38131605 0.5086829 0.5752088 1 0.6199427 0.363875 -0.0233889 
Pakistan 0.4750521 0.8392291 0.83559194 -0.1909262 0.79212245 0.6952243 0.61994274 1 0.7113209 -0.3686794 
China 0.1007877 0.6980369 0.64203413 -0.4881308 0.67149781 0.4288957 0.36387501 0.7113209 1 -0.8999902 
Malaysia 0.2624033 -0.3765464 -0.3181639 0.62142836 -0.3848836 -0.103214 -0.0233889 -0.3686794 -0.8999902 1 
 
Table 24: Asia 2015 Correlation Matrix  
 
 EM.Asia Indonesia India South.Kore
a 
Philippines Thailand Taiwan Pakistan China Malaysia  
EM.Asia 1 0.8603287 0.6746397 0.74283288 0.89802768 0.8607305 0.9869611 -0.0244762 0.78153711 0.8635912 
Indonesia 0.8603287 1 0.8409208 0.36851215 0.93763972 0.8702849 0.907641 -0.1611555 0.47067689 0.9294239 
India 0.67463968 0.8409208 1 0.13265285 0.82765507 0.8916498 0.7216204 0.20389447 0.1717409 0.7377086 
South.Kore
a 
0.74283288 0.3685122 0.1326528 1 0.507276 0.3776475 0.6586903 -0.0313651 0.92925966 0.4466967 
Philippines 0.89802768 0.9376397 0.8276551 0.507276 1 0.9031819 0.9082687 -0.0060053 0.53697675 0.8924304 
Thailand 0.86073049 0.8702849 0.8916498 0.37764749 0.90318191 1 0.8864666 0.13280444 0.39105775 0.8045641 
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Taiwan 0.98696109 0.907641 0.7216204 0.65869029 0.90826874 0.8864666 1 -0.109927 0.70688799 0.8967628 
Pakistan -0.0244763 -0.1611555 0.2038945 -0.0313651 -0.0060053 0.1328044 -0.109927 1 -0.0504541 -0.2117141 
China 0.78153711 0.4706769 0.1717409 0.92925966 0.53697675 0.3910578 0.706888 -0.0504541 1 0.4893638 
Malaysia 0.86359124 0.9294239 0.7377086 0.44669669 0.89243042 0.8045641 0.8967628 -0.2117141 0.48936383 1 
 
Table 25: Asia 2016 Correlation Matrix  
 
 EM.Asia Indonesia India South.Kore
a 
Philippines Thailand Taiwan Pakistan China Malaysia  
EM.Asia 1 0.9016734 0.8761905 0.90370092 0.54773413 0.854658 0.8744396 0.7162252 0.8115186 -0.0784728 
Indonesia 0.9016734 1 0.7838024 0.7970674 0.41296344 0.8867158 0.9410894 0.8312243 0.6986923 -0.2149484 
India 0.8761905 0.7838024 1 0.79058437 0.72455872 0.8132355 0.7029647 0.6749844 0.6806975 -0.2414242 
South.Kore
a 
0.9037009 0.7970674 0.7905844 1 0.55546168 0.8478146 0.7671104 0.7226335 0.6968217 -0.0314284 
Philippines 0.5477341 0.4129634 0.7245587 0.55546168 1 0.4363598 0.2568497 0.1554479 0.1776901 0.08703431 
Thailand 0.854658 0.8867158 0.8132355 0.84781461 0.43635976 1 0.9102526 0.9200752 0.8330681 -0.3494737 
Taiwan 0.8744396 0.9410894 0.7029647 0.76711041 0.25684967 0.9102526 1 0.8636799 0.8345371 -0.241923 
Pakistan 0.7162252 0.8312243 0.6749844 0.72263354 0.15544793 0.9200752 0.8636799 1 0.7709379 -0.4902955 
China 0.8115186 0.6986923 0.6806975 0.69682175 0.17769007 0.8330681 0.8345371 0.7709379 1 -0.277972 
Malaysia -0.0784728 -0.2149484 -0.2414242 -0.0314284 0.08703431 -0.3494736 -0.241923 -0.4902955 -0.277972 1 
 
Table 26: Asia 2017 Correlation Matrix  
 
 EM.Asia Indonesia India South.Kore
a 
Philippines Thailand Taiwan Pakistan China Malaysia  
EM.Asia 1 0.9467699 0.9765836 0.953795 0.9769012 0.8396152 0.9587725 -0.8775111 0.9689738 0.5997141 
Indonesia 0.9467699 1 0.948501 0.9023159 0.9591901 0.7986064 0.8951748 -0.7581726 0.8803554 0.7663548 
India 0.9765836 0.948501 1 0.9504668 0.9548128 0.7608506 0.9365948 -0.777409 0.9111443 0.6572259 
South.Kore
a 
0.953795 0.9023159 0.9504668 1 0.9551622 0.7148557 0.9573192 -0.7625887 0.8978947 0.6208331 
Philippines 0.9769012 0.9591901 0.9548128 0.9551622 1 0.831529 0.9211198 -0.8092831 0.9272251 0.6428149 
Thailand 0.8396152 0.7986064 0.7608506 0.7148557 0.831529 1 0.7266771 -0.895624 0.8985848 0.2920033 
Taiwan 0.9587725 0.8951748 0.9365948 0.9573192 0.9211198 0.7266771 1 -0.8530914 0.9348742 0.6226434 
Pakistan -0.8775111 -0.7581726 -0.777409 -0.7625887 -0.8092831 -0.895624 -0.8530914 1 -0.9572435 -0.2888895 
China 0.9689738 0.8803554 0.9111443 0.8978947 0.9272251 0.8985848 0.9348742 -0.9572435 1 0.4284973 
Malaysia 0.5997141 0.7663548 0.6572259 0.6208331 0.6428149 0.2920033 0.6226434 -0.2888895 0.4284973 1 
 
Table 27: Asia 2018 Correlation Matrix  
 
 EM.Asia Indonesia India South.Kore
a 
Philippines Thailand Taiwan Pakistan China Malaysia  
EM.Asia 1 0.9971089 0.8911465 0.9808355 0.7471018 0.854224 0.9951088 -0.2661116 0.8729364 0.995705 
Indonesia 0.9971089 1 0.9230462 0.9631948 0.7954506 0.8122487 0.9847255 -0.1920958 0.8333439 0.9998613 
India 0.8911465 0.9230462 1 0.7856672 0.9673664 0.5253496 0.8419674 0.2002114 0.5565762 0.929325 
South.Kore
a 
0.9808355 0.9631948 0.7856672 1 0.6032735 0.9391504 0.9952851 -0.4488239 0.9512554 0.9585844 
Philippines 0.7471018 0.7954506 0.9673664 0.6032735 1 0.2926064 0.6777842 0.4419293 0.3279043 0.8054333 
Thailand 0.854224 0.8122487 0.5253496 0.9391504 0.2926064 1 0.9014047 -0.7284774 0.9993106 0.8024213 
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Taiwan 0.9951088 0.9847255 0.8419674 0.9952851 0.6777842 0.9014047 1 -0.360033 0.9168574 0.9816891 
Pakistan -0.2661116 -0.1920958 0.2002114 -0.4488239 0.4419293 -0.7284774 -0.360033 1 -0.7025423 -0.1757248 
China 0.8729364 0.8333439 0.5565762 0.9512554 0.3279043 0.9993106 0.9168574 -0.7025423 1 0.8240224 
Malaysia 0.995705 0.9998613 0.929325 0.9585844 0.8054333 0.8024213 0.9816891 -0.1757248 0.8240224 1 
 
Table 28: Asia Increase in Correlation Matrix (2014 to 2018) 
 
 EM.Asia Indonesia India South.Korea Philippines Thailand Taiwan Pakistan China Malaysia 
EM.Asia 0 0.335777 0.21574853 0.30122517 0.22995526 0.1620726 0.12891713 -0.7411637 0.7721487 0.73330173 
Indonesia 0.335777 0 -0.00638424 0.84934187 -0.12658878 -0.0746281 0.31459651 -1.0313249 0.135307 1.37640766 
India 0.2157485 -0.0063842 0 0.72940009 0.02605559 -0.4122217 0.16809608 -0.6353805 -0.0854579 1.24748893 
South.Korea 0.3012252 0.8493419 0.72940009 0 0.64354182 0.7118284 0.61396905 -0.2578977 1.4393862 0.33715604 
Philippines 0.2299553 -0.1265888 0.02605559 0.64354182 0 -0.647365 0.1691013 -0.3501931 -0.3435935 1.19031691 
Thailand 0.1620726 -0.0746281 -0.41222173 0.71182844 -0.64736495 0 0.32619594 -1.4237017 0.5704149 0.90563532 
Taiwan 0.1289171 0.3145965 0.16809608 0.61396905 0.1691013 0.3261959 0 -0.9799757 0.5529824 1.00507802 
Pakistan -0.7411637 -1.0313249 -0.63538054 -0.25789766 -0.35019315 -1.4237017 -0.97997574 0 -1.4138632 0.19295458 
China 0.7721487 0.135307 -0.08545793 1.43938618 -0.34359351 0.5704149 0.55298239 -1.4138632 0 1.72401264 
Malaysia 0.7333017 1.3764077 1.24748893 0.33715604 1.19031691 0.9056353 1.00507802 0.1929546 1.7240126 0 
*Calculated as 𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛2018 − 𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛2014  
 
Appendix VII 
 
Table 29: EMEA 5-Yr Correlation Matrix  
 
 EM.EMEA Turkey Qatar United.Ara
b.Emirates 
Egypt South.Afric
a 
Czech.Rep
ublic 
Poland Russia Hungary Greece  
EM.EMEA 1 0.21231191 0.4041567 0.6626026 0.1876835 0.05260004 0.5147437 0.80038361 0.6799838 -0.21574832 0.88847089 
Turkey 0.21231191 1 -0.6316019 -0.3945091 0.8490964 0.8404674 0.6794441 0.43675983 0.4177535 0.79214022 -0.08327317 
Qatar 0.40415672 -0.63160189 1 0.764803 -0.5908161 -0.68643413 -0.2263262 0.20635917 -0.0975103 -0.85157764 0.49685338 
United.Ara
b.Emirates 
0.66260257 -0.39450912 0.764803 1 -0.4270859 -0.50119551 -0.1159909 0.42139644 0.1830085 -0.69051596 0.74256852 
Egypt 0.1876835 0.84909636 -0.5908161 -0.4270859 1 0.76775507 0.7111307 0.38779739 0.5780613 0.82357714 -0.0240071 
South.Afric
a 
0.05260004 0.8404674 -0.6864341 -0.5011955 0.7677551 1 0.5923831 0.24450634 0.319578 0.79135816 -0.2188044 
Czech.Rep
ublic 
0.51474372 0.67944413 -0.2263262 -0.1159909 0.7111307 0.59238314 1 0.72761912 0.5600188 0.42861285 0.36489718 
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Poland 0.80038361 0.43675983 0.2063592 0.4213964 0.3877974 0.24450634 0.7276191 1 0.5242313 0.01686299 0.69398398 
Russia 0.67998376 0.41775349 -0.0975103 0.1830085 0.5780613 0.31957801 0.5600188 0.52423126 1 0.37434111 0.56191327 
Hungary -0.21574832 0.79214022 -0.8515776 -0.690516 0.8235771 0.79135816 0.4286129 0.01686299 0.3743411 1 -0.40930281 
Greece 0.88847089 -0.08327317 0.4968534 0.7425685 -0.0240071 -0.2188044 0.3648972 0.69398398 0.5619133 -0.40930281 1 
 
Table 30: EMEA 2014 Correlation Matrix  
 
 EM.EMEA Turkey Qatar United.Ara
b.Emirates 
Egypt South.Afric
a 
Czech.Rep
ublic 
Poland Russia Hungary Greece  
EM.EMEA 1 -0.30179135 -
0.00144106
8 
0.45403426 -0.4155741 0.16858425 0.5423502 0.22594255 0.93941821 0.7596037 0.7805615 
Turkey -
0.30179135
5 
1 0.38954963
5 
-0.09094113 0.5279788 0.78257652 -0.5193013 -0.73963991 -0.5386845 -0.1806128 -0.7396017 
Qatar -
0.00144106
8 
0.38954964 1 0.73717881 0.6903488 0.35205202 -0.1408195 0.04466125 -0.14386464 0.1598871 -0.3478703 
United.Ara
b.Emirates 
0.45403426
3 
-0.09094113 0.73717880
6 
1 0.2415166 0.10153279 0.1902606 0.24452631 0.3335894 0.3468573 0.3113376 
Egypt -
0.41557407
9 
0.52797878 0.69034875
2 
0.24151663 1 0.45460941 -0.4869726 -0.0875586 -0.50363066 -0.2965642 -0.675884 
South.Afric
a 
0.16858425
1 
0.78257652 0.35205202
2 
0.10153279 0.4546094 1 -0.4739189 -0.67577338 -0.02523823 0.1215542 -0.3531001 
Czech.Rep
ublic 
0.54235020
6 
-0.51930131 -0.14081945 0.19026057 -0.4869726 -0.47391893 1 0.68048005 0.59245349 0.6614431 0.6118993 
Poland 0.22594255
5 
-0.73963991 0.04466125
5 
0.24452631 -0.0875586 -0.67577338 0.6804801 1 0.3887217 0.2755185 0.3961799 
Russia 0.93941820
8 
-0.5386845 -
0.14386464
2 
0.3335894 -0.5036307 -0.02523823 0.5924535 0.3887217 1 0.7755395 0.8502315 
Hungary 0.75960367
2 
-0.18061284 0.15988714
4 
0.34685732 -0.2965642 0.12155424 0.6614431 0.27551855 0.77553952 1 0.5347457 
Greece 0.78056154 -0.73960166 -
0.34787025
7 
0.31133762 -0.675884 -0.35310011 0.6118993 0.39617991 0.85023155 0.5347457 1 
 
Table 31: EMEA 2015 Correlation Matrix  
 
 EMEA Turkey Qatar United.Ara
b.Emirates 
Egypt South.Afric
a 
Czech.Rep
ublic 
Poland Russia Hungary Greece  
EMEA 1 0.8697267 0.8624014 0.8612231 0.8437291 0.61961239 0.613773 0.9740569 0.707308 -0.45024858 0.902537 
Turkey 0.8697267 1 0.7552696 0.6631631 0.9038719 0.54268372 0.2482639 0.8276791 0.3637403 -0.66510992 0.7570873 
Qatar 0.8624014 0.7552696 1 0.871657 0.7997279 0.4477295 0.5232234 0.8669575 0.5178664 -0.56570722 0.8048162 
United.Ara
b.Emirates 
0.8612231 0.6631631 0.871657 1 0.5970501 0.47051563 0.500707 0.8483542 0.7518059 -0.2142923 0.7584951 
Egypt 0.8437291 0.9038719 0.7997279 0.5970501 1 0.39201503 0.3478558 0.8554429 0.2639432 -0.76208485 0.7795837 
South.Afric
a 
0.6196124 0.5426837 0.4477295 0.4705156 0.392015 1 0.4151639 0.5037271 0.671071 -0.02998435 0.6994576 
Czech.Rep
ublic 
0.613773 0.2482639 0.5232234 0.500707 0.3478558 0.41516385 1 0.6602567 0.7030716 -0.0607715 0.5651174 
Poland 0.9740569 0.8276791 0.8669575 0.8483542 0.8554429 0.50372715 0.6602567 1 0.6684962 -0.46125554 0.8472539 
Russia 0.707308 0.3637403 0.5178664 0.7518059 0.2639432 0.67107097 0.7030716 0.6684962 1 0.27491233 0.7176604 
Hungary -0.4502486 -0.6651099 -0.5657072 -0.2142923 -0.7620849 -0.02998435 -0.0607715 -0.4612555 0.2749123 1 -0.3432605 
Greece 0.902537 0.7570873 0.8048162 0.7584951 0.7795837 0.69945763 0.5651174 0.8472539 0.7176604 -0.34326055 1 
 
Table 32: EMEA 2016 Correlation Matrix   
 
 EM.EMEA Turkey Qatar United.Ara
b.Emirates 
Egypt South.Afric
a 
Czech.Rep
ublic 
Poland Russia Hungary Greece  
EM.EMEA 1 0.48590893 0.6841159 0.88250013 0.5315095 0.55692427
3 
0.10602171 0.20846231
1 
0.8017858 0.74593931 0.41442449 
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Turkey 0.4859089 1 0.20186731 0.37335914 -0.02661502 0.45751311
4 
0.33317296 0.69503331
7 
0.1482832 0.06437677 0.12296837 
Qatar 0.6841159 0.20186731 1 0.78040836 0.25484711 0.35322452
5 
-0.09926615 0.13094562
7 
0.4266369 0.41347406 -0.03176024 
United.Ara
b.Emirates 
0.8825001 0.37335914 0.78040836 1 0.55153921 0.56381700
8 
-0.07910983 0.18067375
1 
0.7587331 0.65080137 0.36582919 
Egypt 0.5315095 -0.02661502 0.25484711 0.55153921 1 -
0.08170708
4 
0.27466397 0.30310386 0.8861981 0.91282734 0.74759536 
South.Afric
a 
0.5569243 0.45751311 0.35322453 0.56381701 -0.08170708 1 -0.19295044 0.00968020
3 
0.2065838 0.09359658 0.27431943 
Czech.Rep
ublic 
0.1060217 0.33317296 -0.09926615 -0.07910983 0.27466397 -
0.19295043
7 
1 0.52597759
6 
0.1368475 0.28446172 0.48222836 
Poland 0.2084623 0.69503332 0.13094563 0.18067375 0.30310386 0.00968020
3 
0.5259776 1 0.1757289 0.20278267 0.31383354 
Russia 0.8017858 0.14828317 0.42663691 0.75873306 0.88619809 0.20658378 0.13684752 0.17572892
2 
1 0.95644654 0.6761773 
Hungary 0.7459393 0.06437677 0.41347406 0.65080137 0.91282734 0.09359657
7 
0.28446172 0.20278266
6 
0.9564465 1 0.72413008 
Greece 0.4144245 0.12296837 -0.03176024 0.36582919 0.74759536 0.27431942
8 
0.48222836 0.31383354
3 
0.6761773 0.72413008 1 
 
Table 33: EMEA 2017 Correlation Matrix  
 
 EM.EMEA Turkey Qatar United.Ara
b.Emirates 
Egypt South.Afric
a 
Czech.Rep
ublic 
Poland Russia Hungary Greece  
EM.EMEA 1 0.87353641 -0.73203854 -0.19732364 0.8173848 0.88588843 0.8545294 0.76449052 0.26736136 0.85109946 0.5988926 
Turkey 0.8735364 1 -0.83058632 -0.07829554 0.8264992 0.81413984 0.8607287 0.8952669 -0.1005929 0.92645998 0.8464856 
Qatar -0.7320385 -0.83058632 1 0.12398011 -0.8807071 -0.84155513 -0.8739035 -0.8290435 -0.07497462 -0.94400941 -0.6478871 
United.Ara
b.Emirates 
-0.1973236 -0.07829554 0.12398011 1 -0.285687 -0.05369368 -0.2461182 -0.0336624 0.10815876 -0.03315745 -0.2632254 
Egypt 0.8173848 0.82649915 -0.88070708 -0.28568705 1 0.87292122 0.8736612 0.67008959 0.17794835 0.89743858 0.5815734 
South.Afric
a 
0.8858884 0.81413984 -0.84155513 -0.05369368 0.8729212 1 0.9040936 0.76822519 0.36317991 0.90964823 0.4402277 
Czech.Rep
ublic 
0.8545294 0.86072869 -0.87390351 -0.24611821 0.8736612 0.90409362 1 0.89045277 0.20129718 0.89085832 0.6017674 
Poland 0.7644905 0.8952669 -0.8290435 -0.0336624 0.6700896 0.76822519 0.8904528 1 -0.01799249 0.86365499 0.7490265 
Russia 0.2673614 -0.1005929 -0.07497462 0.10815876 0.1779483 0.36317991 0.2012972 -0.01799249 1 0.11370902 -0.535628 
Hungary 0.8510995 0.92645998 -0.94400941 -0.03315745 0.8974386 0.90964823 0.8908583 0.86365499 0.11370902 1 0.6830253 
Greece 0.5988926 0.84648562 -0.64788714 -0.26322542 0.5815734 0.44022772 0.6017674 0.74902653 -0.53562804 0.68302533 1 
 
Table 34: EMEA 2018 Correlation Matrix  
 
 EM.EMEA Turkey Qatar United.Ara
b.Emirates 
Egypt South.Afric
a 
Czech.Rep
ublic 
Poland Russia Hungary Greece  
EM.EMEA 1 0.9553281 -0.72688609 0.970781 0.36250665 0.6054865 0.8635047 0.64954728 0.87165779 0.61005921 0.9122554 
Turkey 0.9553281 1 -0.73535255 0.9366696 0.2572314 0.4361927 0.8932696 0.59027317 0.94416217 0.63921413 0.7827154 
Qatar -0.7268861 -0.7353525 1 -0.5990478 -0.65653688 -0.3721415 -0.503865 -0.03081582 -0.61872805 -0.11843353 -0.6793477 
United.Ara
b.Emirates 
0.970781 0.9366696 -0.59904783 1 0.21847502 0.5491509 0.858611 0.73638754 0.8531726 0.71352147 0.8686624 
Egypt 0.3625066 0.2572314 -0.65653688 0.218475 1 0.4371097 0.2914722 -0.09065641 0.01845831 -0.05614978 0.5655479 
South.Afric
a 
0.6054865 0.4361927 -0.37214152 0.5491509 0.43710974 1 0.3935442 0.68786691 0.28088879 0.40421743 0.7864693 
Czech.Rep
ublic 
0.8635047 0.8932696 -0.50386504 0.858611 0.29147223 0.3935442 1 0.66817647 0.82861206 0.70551877 0.7355109 
Poland 0.6495473 0.5902732 -0.03081582 0.7363875 -0.09065641 0.6878669 0.6681765 1 0.5315371 0.79418243 0.6303347 
Russia 0.8716578 0.9441622 -0.61872805 0.8531726 0.01845831 0.2808888 0.8286121 0.5315371 1 0.53742308 0.6174553 
Hungary 0.6100592 0.6392141 -0.11843353 0.7135215 -0.05614978 0.4042174 0.7055188 0.79418243 0.53742308 1 0.5830403 
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Greece 0.9122554 0.7827154 -0.67934767 0.8686624 0.5655479 0.7864693 0.7355109 0.63033467 0.61745529 0.58304033 1 
 
Table 35: EMEA Increase in Correlations Matrix (2014 to 2018)  
 
 EM.EMEA Turkey Qatar United.Arab
.Emirates 
Egypt South.Africa Czech.Rep
ublic 
Poland Russia Hungary Greece 
EM.EME
A 
0 1.25711945 -0.725445022 0.51674674 0.77808075 0.43690225 0.3211545 0.42360473 -0.06776042 -0.14954449 0.1316939 
Turkey 1.257119455 0 -1.124902185 1.02761073 -0.2707474 -0.34638382 1.4125709 1.32991308 1.48284667 0.81982693 1.5223171 
Qatar -0.725445032 -1.12490214 0 -1.33622661 -1.34688568 -0.72419352 -0.3630455 -0.07547707 -0.47486341 -0.27832063 -0.3314774 
United.Ar
ab.Emirat
es 
0.516746737 1.02761073 -1.336226636 0 -0.02304158 0.44761811 0.6683504 0.49186123 0.5195832 0.36666417 0.5573248 
Egypt 0.778080679 -0.27074738 -1.346885632 -0.02304163 0 -0.01749971 0.7784448 -0.00309781 0.52208897 0.24041442 1.2414319 
South.Afr
ica 
0.436902249 -0.34638382 -0.724193542 0.44761811 -0.01749966 0 0.8674631 1.36364029 0.30612702 0.28266323 1.1395694 
Czech.Re
public 
0.321154494 1.41257091 -0.36304559 0.66835043 0.77844483 0.86746313 0 -0.01230358 0.23615857 0.04407567 0.1236116 
Poland 0.423604745 1.32991311 -0.075477075 0.49186119 -0.00309781 1.36364028 -0.0123036 0 0.1428154 0.51866393 0.2341548 
Russia -0.067760408 1.4828467 -0.474863408 0.5195832 0.52208901 0.30612703 0.2361586 0.1428154 0 -0.23811642 -0.2327762 
Hungary -0.149544472 0.81982694 -0.278320674 0.36666418 0.24041442 0.28266316 0.0440757 0.51866388 -0.23811644 0 0.0482946 
Greece 0.13169386 1.52231706 -0.331477413 0.55732478 1.2414319 1.13956941 0.1236116 0.23415476 -0.23277626 0.04829463 0 
*Calculated as 𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛2018 − 𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛2014 
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